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1.0 GENERAL INFORMATION 



1.1 PROGRAM ABSTRACT 



This is the only diagnostic program provided for tasting h\e UDA-50 
Unibus 0-^k Controller and the disk drives connsctad to it. There ore 
four tests within this diagnostic* 

Test 4 1 - Unibus Addressing Test, ituns the UOA-50 ROM rssident 
diagnostics, then furthsr tests the Unibus address 
interface. 

Test 2 - Disk Resident Diagnostic Test. Executes the diagnostics in 
each disk drive. 

Test 5 - Disk Function Test, Functionally tests each disk drive to 
ensure the disk can seek, read, write and format. 

Test * 4 - Disk Exerciser, Exercises the disk drives in a manner 

similar to normal operating systems. This test should be 
used to gain confidence in the reliability of the disk 
drive. 

This program is designed to handle all futurs disk drives that are 
attached to the UOA-50 wi thout modifying or rereleasing. This is 
possible because the disk drives are programmed to tell this diagnostic 
about all their characteristics that make them different from other 
drives, such as number of cylinders, sectors p^r cylinder, etc. 

Two other f »DP-ll diagnostic programs are provided for the UOA-50 disk 
subsystem: 

CZU0ED0 - UOA-50 Disk Drive Formatter. 

CXUTiFtO - ;'r?A-50 Disk Drive Format**.* Data File 

DEC '11 - U 't-us Exerciser can be run on the UOA-50 using the UOA-50 
mxk>l* 0U6C0. 

This diagnostic has been written for use with the 0i agnostic Runtime 
Services Software (Supervisor), These service* provide the interface 
to the operator 'jnd to the software environment. For a complete 
description o«" ;N* Runtime Services, refer to the XXDP* User's Manual. 
The:-e Is a brie'.' description of the Runtime Services in section 2 of 
this document. 

This diagnostic will test UOA-50' s with modules M7485 and M7486. 
Wr.en«vjr u fault is, detected in n U0A-5O and the fault can be 
moisted to one of the two moo\4«*s in the UQA-5Q, Replace that module. 
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1.2 SYSTEM REQUIREMENTS 



This program was designed using the POP- 11 Diagnostic Runtime Services 
revision C. Run time environments are determined by the Runtime 
Services and may change as new versions of the Services are developed. 
This program requires the following? 

PDP-11 Unibus processor 

28K words of memory (minimum) 

Console terminal 

XXDP* load media containing this program and the ZUODEO.PAK 

data f i le 
One or more U0A50 subsystems. The subsystem controller must be 

type U0A50-A with microcode level 3 or greater. 
Line clock - either Type L or P 

The line clock is used for all timed loops in th* program. The 
diagnostic will run on a system with no clock but will hang whenever 
an event for which the program is waiting does not happen (i.e., a 
time-out error message will not result). 

This diagnostic program requires that the data file ZUODEO.PAK be on 
the XXDP* system device. This data file is ord^r^d under the name 
CZUOOEO, The XXDP* system device must remain o^-line during the 
execution of this diagnostic* 
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This section contains a brief description of the Runtime Services, Tor 
detailed information, refer to the XXDP* User's Manual (CHQUS), 



2.1 



COMMANDS 



There are eleven legal co*nmanda for the Diagnostic Runtime Services 
(Supervisor), This section lists the commands and gives a very brief 
description of them. The XXDP* User's Manual has more details, 



COMMAND 

START 
RESTART 

CONTINUE 
PROCEED 
FXTT 
ADO 

DROP 

PRINT 

DISPLAY 

FLAGS 

/FLAGS 



EFFECT 



Start the diagnostic from an initial state 

Start the diagnostic without initializing 

Continue at test that was interrupted (after tC) 

Continue from an erroi* halt 

Return to XXDP* Monitor (XXDP* OPERATION ONLY*) 

Activate a unit for testing (all units are 

considered to be active at start time 

Deactivate a unit 

Print statistical information (see section 4.0) 

Type a list of all dev'ce Information 

Tvp« the state of all 1'lags (see section 2.3) 

Clear all flags (see section 2.3) 



A command c*n be recognized by the first three characters, So you 
may, for example, type "STA" instead of "START". 
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2,2 



SWITCHES 



inere ore several switches which are used to modify supervisor 
operation. These switches are appended to the legal commands. All of 
the legal switchesare tabulated below with a brief description of 
each. In the descriptions below, a decimal number is designated bv 
"DDDDD". * y 



SWITCH EFFECT 



/TESTS:L1ST Execute only those tests specified in 

the list. List Is a string of test 
numbers, for example - /TESTS : 1 :S: 7- 10. 
This list will cause tests 1,3,7,8,9,10 to 
be run. All other tests will n't be run, 

/PASSjDOOOO Execute DDDOD passes CDDO0D • I to 64000) 

/FLAGS :FLGS Set specified flags, Flev- *'• described 

in section 2.3. 

/E0P.DDDDD Report end of pass message after every 

D00O0 passes only. CDOO00 • 1 to 64000) 

/UNITS:LIST TEST/ADD/DROP only those units specified 

In the list. List example - /UNITS:0: 5; 10 - 12 
use units 0,5,10,11,12 (unit numbers « 0-63), 

Example of switch usage: 

START/ TESTS: 1-5/PASS: 1000/EOP: 100 

The effect of this command *'ill be: 1) tests 1 through 5 will be 
executed, 2) all unit* will tested 1000 times and 5) the end of pass 
messages will be prirv.ed after each 100 passes only, A switch con be 
recognized by the first three characters. You may, for example, type 
"/TES:1-5 H instead of "/TESTS; 1 -5" . 

Bciow is a table that specifies which switches can be used by each 
command. 

TESTS PASS FLAGS LOP UNITS 



START XX XX X 

RESTART XX XX X 

CONTINUE X XX 

PROCEED X 

DROP X 

ADD x 

PRINT 

DISPLAY X 

FLAGS 

/H AGS 

LXIT 



HI 
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FLAG 

HOE 

LOE 

IER* 

IBE* 



EFFECT 



Halt on error - control Is returned to 
runtime services command mode 
Loop on error 
Inhibit all error reports 
Inhibit all error reports except 
first level (first level contains 
error type, number, PC, test and unit) 
Inhibit extended error reports (those 
called by PRINTX macro* i) 
Direct messages to line printer 
Print test number as test executes 
"BELL" on error 

Unattended mode (no manual intervention) 
Inhibit statistical reports 
Inhibit program dropping of u^its 
Loop on test 

♦Error messages are described in section 3,1 

See the XXDP* User's Manual for more details on flags. You may 
specify more than one flag with the FLAG snitch. For example, to 
cause the program to loop on er.*or, inhibit error reports *nd type a 
"BELL" on error, you may use the following string; 

/FLAGS:L0E:IER:B0E 



IXE* 

PR I 

PNT 
BOE 
•JAM 
ISR 
IDU 
LOT 



2.4 HARDWARE QUESTIONS 



When a diagnostic 
user for hardware 

with 
number of unitG 
questions for each 
the Runtime Services will 
the SETLP utility (see chapter 



!■ STARTed, the Runtime Services will prompt the 
information by typing "CHANGE HW (L) ?" . When you 
answer this question with a "Y", ths Runtime Services will ask for the 

(in decimal). You will then be asked tht following 

unit. When you answer this question with an "N", 

use the answers built into the program by 

._,_._ , , 6 of the X.XDP* User's Manual). If you 

have nwer run the SETUP utility or. this program rile, the default 

values listed below (just before the question mark) w'll be used* 



II 

CZUOCtO DO A £ DISK DRV DIAG MACRO V05.CO Wednesday 04-Jan-84 lGjli^ Page 8 
USER DOCUMENTATION 

UNIBUS ADDRESS OF" UDA (0) 172150 ? 

Ansner with the address of the UOAIP register of one UDA as 
aoMreseed by the processor with memory management turned off 
(i.e., an even 16 -bit address In the range cf 160000 to 
177774). 

VECTOR CO) 154 ? 

Answer with the interrupt vecto* address of the UDA. A vector 
address in the range of 4 to 7 74 may be specified. The UDA 
does not have a vector "hard wired" to it. so any vector not 
being used by this program and XXDP> may be used. 

BR LEVEL CD) 5 ? 



SFQ 0008 



Answer with the interrupt priority used by the U0A, Levels 4 
to 7 are accepted. This level must match the level "hard 
wired" in the UDA by the priority plug. 

UNIBUS BURST RATE (0; 63 ? 



The UOA allows the ability to control the max 
words transferred across the UNIBUS each time 
master. The default answer of 63 will allow 
execution of this diagnostic program. You ma 
value your operating system uses or use rero 
the UOA to suoply a value that should work on 
decimal number in the range of to 63 may be 
all values should work on any system. A large 
allow for a faster running program. The value 
directly to the UOA during initialization, 



imum number of 
the UOA becomes 
for the fastest 

y answer with the 

which wi 11 tell 
any system. A 
spec i f i ed and 

r value will 
will be passed 



DRIVE NUMBER CD) ? 



Answer with the drive number of the drive you wish to test. 
This in the number which appears on the "unit pluc." on the 
fror' of the disk drive. On a multi-unit drive, each sub-unit 

on the drive must be tested as a separate unit to 
<. etely test the dr i v«a . A minimum of eiQht logical drives 

may ..mp tested on one UOA at a time CUDA configuration limit), 

EXERCISE ON CUSTOMER DATA AREA IN TEST 4 (L) N ? 

Answer "N" to have test 4 (drive exerciser) run on the 
diagnostic r-rea of the disk. Answer "Y" to run on the 
customer data area. A "Y" answer will destroy an> customer 
data that may be on the disk. A warning message will be 
printed before testing begins if this question Is 
answered "Y", 



CUSTOMER DATA UILL BE 
UNIT UDA AT 



DESTROYED ON; 
DRIVE 



xx 



xxxxxx 



XXX 
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Unless the diagnostic 1 9 being run in unattended mode (i.e., 
START/FLAG ;UAM command), a confirmation will also be required 
as follows: 

ARE YOU SURE CUSTOMER DAT.* CAN BE DESTROYED (I) ? 



If th* aoove question is answered "N", the entire diagnostic 
will ^cop and the Runtime Services prompt will be displayed. 
No default answer is provided for this question, 

2.5 SOFTWARE QUESTIONS 

After you have answered the hardware questions or after a RESTART or 
CONTINUE command, the Runtime Services will ask for software 
parameters. You will be prompted by "CHANGE SW (L) ?" If you wish to 
change any parameters, answer by typing "Y", The software questions 
and the default values are described in the next paragraphs. 

ENTER MANUAL INTERVENTION M0D c _ FOR SPECIAL DIAGNOSIS CD N ? 

Test.: 2 and 4 have manual intervention modes which allow 
aoViitional parameters to be input to alter the normal testing 
of a disk drive. This question should normally be answered "N 
when this diagnostic is first run. Then, copending on the 
errors detected, it may be desirable to change this answer to 
M Y" and alter the testir.g to further isolate the problem, If 
this question is answered "Y", and the UAM (unattended mode 
operation) flag is set, tests 2 and 4 will print a warning 
message th-t the mode cannot be entered ard will proceed ar if 
answered "N", Se i the description of the individual tests in 
section 5 for more information. 

REMAINING SOFTWARE QUESTIONS APPLY TO TEST A ONLY 

This informational message is printed to describe the use of 

the remaining questions. If test 4 is not being run, a 
"CONTROL 2" can be typed to bypass them. 

ERROR LIMIT CD) 32 ? 

Enter the number of hard errors allowed before a drive is 
dropped from exercise by test 04. A number in the range of 1 
to 65535 wiil be accepted, 

READ TRANS C ER LIMIT IV McGAEYTES - FOR NO LIMIT (D) C ? 

When the specified nu<nber of bytes have berr read fro^ a drive 
by test 04, the drive will be dropped from testing. When all 
drives are <Aro0t>^^, on end of pass will be indicated and the 
selected tests will k>e run again, This is the method used to 
determine how long test 04 Is to run. Answer with a zero to 
prevent test from ending. The only other way test 04 can end 
is to have all drivts dropped bt »use the vipror limit on each 
is exceeded. Of course, the operator can always stop test #4 
by typing a control-C. 
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SUPPRESS PRINTING SOFT ERRORS (L) Y? 

When test 04 needs to perform retries, soft error reports will 
be printed to give as much information as possible. These 
actions ar* considered normal operation and are not error 
conditions until the retries fail. When the test is being run 
only to see how reliable the drive performs, this question 
should be anuwered "Y"' so they are not confused with hard 
erro. s. The number ot these soft errors is always reported in 
the statistical report. Answer "N" to see oil the soft error 
reports. 

00 INITIAL WRITE ON START l\) Y ? 

If test $4 is to do data compares, the drive will need to be 
written with data patterns readable by the program. 

If the diagnostic area is selected for testing, the 
initial write *s always performed (regardless of how this 
question Is answered). 

If the customer data area is selected for testing, thi initial 
write will be performed when all of the following are true: 

1. This question is answered "v". 

2. This is the first time test 04 io being run after a 
START command. 

3. The disk is write enabled. 

Answering this question "N" when test ; ng on the customer data 
area will normally result In data comparison errors If the 
disk was not previously written by this diagnostic or the 
formatter . 

Note tnat write chocks are not performed during the initial 
wr I te. 

ENABLE ERROR LOG (L) N ? 

A "Y" answer will cause error messages in test 04 to be stored in a 
log buffer. Once the loo buffer i« full, adoitionaL error information 
Is lost. The contents of the log buffer will be printed when test $4 
Is stopped and a s'jtistical report requested. Thie log feature is 
Intended to allow tht Digital Diagnosis Center CDDC) to start test C4 
then hang up from the system and let it run for some period of time. 
DDC can call the system back later, type control -C. then CONT and see 
the errors that have occurred Cup to the limit of the log buffer), A 
message will be printed to indicate no errors have occurred If vhe log 
buffer is empty. Test 04 will not be Pillowed to end while the error 
log Is enabled until the error loo, is printed. The log buffer will 
hold 30 error messages when one disk unit is being tested, The log 
buffer will decrease In size as more units are tested. 
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2.6 EXTENDED P-IAB^E DIALOGUE 



When you answer the hardware Questions, you are building ei 
table that describes the devices under teat. The simplest 



entries in a 
way to 
build this table in to answer all questions for each unit to be 
tested. If you have a multiplexed oevice such as a mass storage 
controller with several drives or a communication device with several 
lines, this becomes tedious since most of the answers are repetitious. 

To illustrate a more efficient method, suppose you are testing a 
fictional device, the XY11, Suppose this device consists of a control 
module with eight units (sub-devices) attached to *t. These units are 
described by the octal numbers through 7. There is one hardware 
parameter that can vary among units called the Q factor. This 
Q- factor may be or 1. Below is a simple way to build a table for 
one XY11 with eight units. 

UNITS CD) ? 8<CR> 

UNIT 1 

CSR ADDRESS (0) ? 160000<CR> 
SUB-DEVICE CO) ? 0<CR> 
J -FACTOR (0) ? 1<CR> 

UNIT 1 

CSR ADDRESS (0) ? 1600CO<CR> 
SUB-DEVICE CO) ? 1<CR> 
Q-FACTOR (0) 1 ? 0<CR> 

UNIT 3 

CSR ADDRESS CO) ? 160000<CR> 
SUB-DEVICE CO) ? 2<CR> 
Q-FACTOR CO) ? <CR> 

UN7T A 

CSR ADDRESS CO) ? J.60000<CR> 
>UB-DEVICG * CO) ? 3<CR> 
U-FACTOR CO) ? <CR> 

UNIT 5 

CSR ADDRESS CO) ? 160000<CR> 
SUB-DEVICE # CO) ? 4<C3> 
Q-FACTOR CO) ? <CR> 

UNIi 6 

CSR ADDRESS CO) ? 160000<CR> 
SUB-DEVICE Q CO) ? 5<CR> 
Q-FACTOR CO) ? <CR> 

UNIT / 

CSR ADDRESS CO) ? 160000<CR> 
SUb-DEVIQE CO) 7 6<CR> 
Q-KACTOR CO) ? 1<CR> 



M' 



I. 
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UNIT 8 

CSR MDDRESS CO) 

SUB-DEVICE V> (0) 

Q-FACTOR CO) 1 ? 



160000<CR> 
? 7<CR> 
<CR> 



Notice that 
non- default 
uni ts! 



the default 
response i s 



value for the Q- factor changes when o 
given. Be careful when specifying multiple 



As you t can see from the above example, the hardware parameters do not 
vary significantly from unit to unit, The procedure shown is not ver 

ef f ic lent . 

The Runtime Services can take multiple unit specifications however. 
Let's build the same table using the multiple specification feature. 

tf UNITS vD) ? 8<CR> 



ry 



UNIT 1 

CSR AD0RF r ij CO) 
SUB-DC* ICu * (0) 
Q-FACTOR CO) ? 



160000<CR> 
? 0,1<CR> 
1,0<CR> 



UNIT 3 

CSR ADDRESS CO) ? 160000<CR> 
SUB-DEVICE » CO) ? 2-5<CR> 
Q-FACTOR CO) ? 0<CR> 

UNIT 7 

CSR ADDRESS CO) ? 160000<CR> 
iuB-D^VICE CO) ? *-.7<CR> 
Q -FACTOR CO) ? 1<CR> 

As you can see in the above dialogue, the runtime services will build 
as many entries as it can with the information given in any one pass 
through the questions. In the first pass, two entries are built since 

The Services assume 
it was specified only 



two sub-devices and q- factors were spec 

that the CSR address is 160000 for both 

once. In the second pass, four entries 

four sub -devices were specified. lhe " 

Services to increment the data from the 

In this case, sub devices 2, 3, 4 and 5 

■iub -device were specified by addresses, 

since addresses must be on an even boundary.) The CSR aodresses and 

Q factors for the four entries are cssumed to be 160000 and 

respectively since they were only specified once. The last two units 

are specified in the third pass. 



f ied. 

since 

were built. This is because 

"construct tells the Runtime 

first number to the second. 

were specified. (If the 

the increment would be by d 
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The whole process could have been accomplished in one pass as shown 
below* 

# UNITS (D) ? 8<CR> 

UNI1 1 

CSR ADDRESS CO) ? 160000<CR> 
SUB-DEVICE CO) ? 0-7<CR> 
Q-Pf.CTOR CO) ? 0,1,0, ,, ,1,1<CR> 

As you can see from this example, null replies (commas enclosing a 
null field) tell the Runtime Services to repeat the last reply. 

2.7 QUICK START-UP PROCEDURE 



To start-up ^*his program: 

1. Boct XXDPf 

2. Giv* the date and • .iswer ths LSI and 50HZ (if there 
is a clock) queue ions 

3. Type "R ZUOCEO" 

4. Type "START" 

5. Answer th» "CHANGE HW" question with "Y" 

6. Answer all the hardware questions 

7. Answer the "CHANGE SW" question with "N" 

When you follow this procedure you will be using only the defaults for 
flags and software parameters. These defaults are described in 
sections 2.3 and 2.5. 
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Samp It of ttrmtnel dialogut to ttst two disks on ont UOA-50: 

DR>STA/FLA;PNT 

CHANGE HW (L) ? Y 

* UNITS CD) ? 2 

UNIT 

WIBUS ADDRESS Of* UOA (0) 172150 ? 

VECTOR (0) 154 ? 

BR LEVEL (0) 5 ? 

INIBUS 8URST RATE (D) ? 

DRIVE NUMBER (0) 0,1 

EXERCISE ON CUSTOMER DATA AREA IN TEST 4 CD N ? 

CHANGE SW (L) ? N 

TST: 001 

TESTING INTERRUPT ABILITY OF UOA AT ADR 172150 VEC 154 . . .COMPLETED 

TST: 002 
TST: 003 
TST: 004 

LNir UOA AT 172150 DRIVE RUNTIME 0:02:43 
INITIAL WRITE COMPLETE 

U4IT 1 UOA AT 172150 DRIVE 1 RUNTIME 0:05:31 
INITIAL WRITE COMPLETE 

TEST 4 IN PROGRESS. RUNTIME 0:15:00 

UNIT DRIVE SERIAL -NUMBER SEEKS MBYTr.S MBlTES HARD SOFT ECC 

XLQQO READ WRITTEN ERRORS ERRORS 
00 0396000 

11 1306000 
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Sample of terminal dialoQoe going through software questions to 
specify transfer limit (one disk being tested), 

DR>STA/FLA:PNT 

CHANGE HW CD ? N 

CHANGE SW CD ? Y 

ENTER MANUAL INTERVENTION MOOE FOR SPECIAL DIAGNOSIS CD N ? 

REMAINING SOFTWARE QUESTIONS APPLY TO TEST 4 ONLY 

ERROR LIMIT CD) 32 ? 

READ TRANSFER LIMIT IN MEGABYTES - FOR NO LIMIT (D) ? 5 

SUPPRESS PRINTING SOFT ERRORS CD Y ? 

DO INITIAL WRITE ON S^ART CD Y ? 

ENABLE ERROR LOG CD N ? 

TST: 001 

TESTING INTERRUPT ABILITY OF UOA AT ADR 172150 VEC 154 ,. .COMPLETED 

TST: 002 
TST: 005 

TST: 004 

UNIT UOA AT 172150 DRIVE RUNTIME 0:02:43 
INITIAL WRITE COMPLETE 

UNIT l*)A AT 172150 DRIVE RUNTIME 0:09:41 
REACHED TRANSFER LIMIT - TESTING STOPPED 

TEST 4 IN PROGRESS. RUNTIME 0:09:41 

L*4IT DRIVE SERIAL -NWBER SEEKS MBYTFS MBYTES HARD SOFT ECC 

X1000 READ WRITTEN ERRORS ERRORS 
00 0254000 

CZUOC EOP 1 

CUMULATIVE ERRORS 
T5T: 001 

TESTING INTERRUPT ABILITY OF UOA AT ADR 172150 VEC 154, , .COMPLETED 
T STj QQ2 
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3.0 ERROR INFORhATION 

5.1 TYPES OF ERROR MESSAGES 



There art three levels of error messages that may be issued by a 
diagnostic: general, basic and extended. General arror massages are 
always printed unless the "IER" flag is set (section 2.3). The general 
error message Is of the form: 

NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER PC;XXXXXX 
error message 

where: NAME ■ diagnostic name 

TYPE ■ error type (SYS FTL ERR, DEV FTL ERR, HRD ERR or SFT ERR) 

NUMBER ■ error number 

UNIT NUMBER - - N CN is last unit in PTABLE ) 

TST NUMBER ■ test and subtest where error occurred 

PC:XXXXXX ■ address of error message call 

System fatal errors (SYS FTL ERR) are used to report errors that ere 
fatal to the entire diagnostic program. The diagnostic stops and the 
Runtime Services prompt is printed, 

Device Fatal errors (DVC FTL ERR) are used to report errors that are 
fatal to the device (may be either a UOA-50 or disk drive). Testing 
stops on that device for the remainder of the current test. 

Hard errors (HRD ERR) reports most of the errors detected. Testing 
will normally continue efter the printing of the error. 

Soft errors (SFT ERR) arm used only in test 4. They present 
information about an error for which recovery will be attempted. These 
are printed only If the SUPPRESS PRINTING SOFT ERRORS software question 
js answered "N M and are used only to provide a greater detail of 
information. During the error recovery attempt, several soft errors 
may be printed. Unless the soft errors are followed by a hard error 
message, the error condition was corrected and testing proceeds, 

Basic error messages are messages that contain some additional 
information about the error. These are always printed unless the 
"IER" or "IBE" flags are set (section 2,3). These messages are 
printed after the associated general message. 

Extended error messages contain supplementary error information such 
as register contents or good/bad data. These are always printed 
unless the "IER", "IBE" or "IXE" flags are set (section 2.3). These 
messages are printed after the associated general error message and 
any associated basic error messages. 

The general and basic error messages from this diagnostic are always 
one line each. The basic message defines what program detected the 
error* the drive being tested m4 the time of the error. 
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The PDP-11 program that is loaded into memory whan you give the 
"R ZUOCEO" command to the XXDP* monitor ia only a amall part of this 
diagnostic. A data flit called ZUODEO.PAK on the ayatem load device 
Cthe aame device from which the "R" command read the PDP-11 program) 
contains four programa which are r^md from the file and loaded into 
the UDA-50 for execution. Theae programa are called "diagnostic 
machine" or DM programa. The "diagnostic machine" is the facility in 
the LOA-50 which executes a PDP-11 like pogram. The l&rgs majority of 
the teating ia done by theae Pour "diagnostic machine" programa. Once 
the PDP-11 program haa loaded and started the "diagnoatic machine" 
program, all it does is reapond to requeats from that program. These 
r*<$uests include auch thinga as telling the "diagnoatic machine" which 
di*\ks on that UDA-50 are to be tested, printing an error message and 
upciating statistics which are printed in the statistical report (see 
section 4,0). 

The basic message (the second line of every error message) will be one 
of the following: 

HOST PROGRAM UOA AT xxxhxx RUNTIME hhh:mm:es 

The host program (PDP-11) detected the e/.*ror. UOA AT xxxxx 
identifies the address of tht UDA-50 being tested. It may be 
omitted if the error is not specific to one U0A-50, 

UNIBUS ADDRESSING DM PCsxxxx UOA AT xxxxxx RUNTIME hhrurrwruss 

The "diagnostic machine" progra* loaded in test 1 xietected the 
error. DM PC xxxx identifies the address in the "diagnostic 
machine" program where the error message is reported. 

DISK RESIDENT DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh;mm;ss 

The "diagnostic machine" program loaded in teat 2 detected the 
error. DM PC xxxx identifies the address in the "diagnostic 
machine'' program where the error message is reported, DRIVE xxx 
identifies the drive number. 

DISK FUNCTIONAL DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhjmm:ss 

The "diagnostic machine" program loaded in test S detected the 
error. 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx MUNTIMfc* hnh:mm:ss 

The "diagnostic machine" program loaded in te9t 4 detected the 
error. 

Sample error message: 

CZUOC DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 003 PC} xxxxxx - general message 
HOST PROGRAM UOA AT 172150 RUNTIME 0:00il2 - basic message 

UOA RESIDEN. DIAGNOSTICS DETECTED FAILURE \ 

UOASA CONTAINS 104041 >. extended message 

REPLACE UDA MODULE M7485 / ^ 
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Informational meesages ara aleo printad by th!a program, Thay are 
uaually one or two lints in length . Thay ara printad aa extended 
messages and ara always printed unless the "IER", "IBE" or "IXE" 
flags are sat. 

Sample informational massage: 

UNIT UOA AT 172150 DRIVE RUNTIME. O.-02j43 
INITIAL WRITE COMPLETE 

3.2 SPECIFIC ERROR MESSAGES 



Following Is a list of the error message* that may ba printad by the 
diagnostic program. In the liat, some of the numbers that may vary 
with execution o^ program version are shown aa "xxx". These Include 
program coon tare and runtime. Other r.umbers, such ss unit number, 
drive number. IOA-50 address and data in regietera are filled with 
sample numbers. Additional information about the error may follow the 
error message. 

3.2,1 HOST PROGRAM ERROR MESSAGES (00001 to 00999) 



00001 CZUOC SYS FTL ERR 00001 ON UNIT 00 TST vxx SUB 000 PC: xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME x:x»:xx 

I DON' T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS 
UOA HAS MORE THAN ONE VECTOR, BR LEVEL OR BURST RATE 

When the hardware questions were answered, two units war© 
selected with the same UNIBUS ^6drm%9 but with a different 
vector, BR level or burnt rata. A eingle UOA-50 can have only 
one vector, BR level or buret rate. The program is aborted and 
returna to the Runtime Services prompt so that you can change 
the hardware questions. 

00002 CZUOC SYS TTL ERR 00^02 ON UNIT 00 TST xxx SUB 000 PC s xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME xjxxjxx 

I 00N' T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS 
TWO UNITS SELECT THE SAME DRIVE 

The hardware questions for two units were exactly the same. 
The program la aborted and returns to the Runtime Services 
prompt so that you can change the hardware questions. 
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00003 



00004 



00005 



CZUDC SYS FTL ERR 00003 ON UNIT 00 TST xxx SUB 000 PCs xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME x:xx:xx 
I DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS 
MORE THAN EIGHT DRIVES SELECTED ON THIS UDA 



Up to four physical disk drives can be attached to a UDA~T>0 at 
one time. A physical disk drive may be from one to four 
logical disk drives. Each logical disk drive is considered one 
unit to the diagnostic program. Even though more than eight 
logical disk drives can be attached to one UOA-50, the UOA -50 
only supports ei^ht. j n « program is aborted and returns to the 
Runtir* Services prompt so that you can change the hardware 
quest i ons . 



CZUOC SYS FTL ERR 00004 ON UNIT 00 TST xxx SUB 000 PC: xxxnxx 

HOST PROGRAM RUNTIME x;xx;xx 

NOT ENOUGH ROOM IN MEMORY TO TEST THE UNITS SELECTED 

PLEASE START PROGRAM OVER ANO TEST FEWER UNITS AT A TIME 

This program does not limit the number of units that can 
be tested by specifying a maximum number. What lin.ttti 
the number is the amount of memory used to store date 
on each unit. You have exceeded the number of units 
that are testable at one time. Start program over and 
select fewer units. 

CZUOC SYS FTL ERR 00005 ON UNIT 00 TST xxx SUB 000 PC? xxxxxx 
HOST PROGRAh RUNTIME x:xx:xx 
CHECKSUM ERROR IN DM PROGRAM FILE 



h± a DM program is read from the load media, a checksum 
is calculated. If the checksum contained in the file 
does not match what is calculated* an error reading 
the data file is dcrlared. Restore the data file 
ZUuD^fi.PAK to your loao ...cHia, 

00006 CZUOC SYS FTL ERR C0OO6 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM RUNTIME x:xxjxx 

TABLE INCONSISTANCY ERROR. PLEASE RE -LOAD PROGRAM 

When the host program is started, controller tables arc 
set according to the P- titles. Error 00006 will occur 
If the tables we^e corrupted after restarting the diag- 
nostic. Load and start your program again, 

00007 CZUOC SYS FTL ERR 00007 ON UNIT 00 TST xxx SUB 000 PCs xxxxxx 
HOST PROGRAM RUNTIME xsxxrxx 

tRROR IN DM PROGRAM FILE. DM PROGRAM NOT FOUND 



The host program was not able to read the 
from the load media properly. Restore the 



ZUQQfcO.PAK to 



DM program 
data ft ie 
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00008 CZUOC SYS FTL ERR 00008 ON UNIT 00 TST xxx SUB 000 PC; xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME x;xxjxx 
I DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS 
TWO UDA'S USE THE SAME VECTOR 



The hardware Questions for two unit* specified different 
UOA-50 Unibus addresses but identical vector addresses. The 
program is aborted and returns to the Runtime Services prompt 
so that you c*n change the hardware questions. 

00010 CZUOC DVC FTL ERR 00010 ON UMTT 00 TST xxx SUB 000 °C: xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME xjxxjxx 
WRONG APT DIAGNOSTIC IS BEING USED WITH THTS CONTROLLER 
USE CIUOx 

The APT diagnostics are designed to run with one type of 
UOA-50 board set (either M7161-2 or M7485-6). For example, 
If the user is running CIUOA with a UDA-50 M7485-6 type, 
this error will occur. In that case the user will be told 
touse CIUOF. The following is a detailed description of 
which test is used with what configuration. 

CIUOF - UOA-50 with M7485-6 modules runs tests 1-3 

CIUOG - UOA-50 with M7485-6 modules runs test 4 

CIUOH - UOA-50 with M7485-6 moo\jles runs tests 1-3 

CIUDI - UOA-50 with M7485-6 modules runs test 4 
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00014 CZUOC DVC FTL ERR 00014 ON UNIT 00 TST xxx SU6 xxx PCs xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME xs^xsxx 
U0A50 CONTROLLER IS AT A REVISION LEVEL NO LONGER SUPPORTED 
BY THIS DIAGNOSTIC PROGRAM, THIS PROGRAM REQUIRED A U0A50-A 
CONTROLLER (MODEL 6) WITH MICROCODE REVISON AT 3 OR GREATER, 

CONTROLLER REPORTED MODEL CODE xx AND MICROCODE VERSION xx 

All UOA50-0*s (modules M7161-2) are not supported by this diag- 
nostic. The module set M7485-6 is the only one that can be tested 
by this diagnostic. If the controller is n UOA50-0 (M7161-2) 
it will not be tested. If the controller is a L0A50-A (M7485-6) 
and it has olo microcode (the microcode version is less than 
3) this messsge will be printed but testing will go on. If 
the controller consists of the M7161-2 modules, install one 
with M7485-6 modules, Do not intermix the two, ic will not 
work! 
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00021 CZUOC DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 003 PC: xxxxkx 
HOST PROGRAM UOA AY 172150 RUNTIME *:**;xx 
UOA RESIDENT DIAGNOSTICS DETECTED FAILURE 

UOASA CONTAINS 105154 
REPLACE UOA MODULE M7486 

The UOA Resident diagnostic detected a failure. The 
error is displayed in the UOASA. Here are the possible 
error values and their meaning: 

104000 - Fatal sequncer error 

104040 - D processor ALU error 

104041 - D proc ROM parity error 

105lo«i - D proc «Ith r>o Board #2 or RAM parity error 

105105 - D proc RAM buffer error 

105152 - proc SOI e.'ror 

105153 - D proc write mode wrap SEROtS error 

105154 - D proc read mode SERDES, RSGEN, and F;CC error 

106040 - U proc ALU error 

106041 - U proc Control Register error 

106042 - U proc Of AIL/ROM parity error /Board «1 test count is wrong 
106047 - U proc Constant ROM error with D proc running SDI test 
106055 - Unexpectant trap found, aborted diagnostic 

106071 U proc ROM error 

106072 * U proc ROM parity mrrc 

106200 ■ Step 1 data error (MSB not set) 

107103 - U proc RAM parity error 

107107 - U proc RAM buffer error 

107115 - Board *2 test count was wrong 

112300 - Step 2 error 

122240 - NPR error 

122300 ~ Step 3 error 

1*2300 - Step 4 error 
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Replace the board specified. M"h85 is t*>e Un I bus 
interface board. M74Q6 is the SDI interface board. 
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00022 



00023 



CZUOC DVC FTL ERR 00022 ON UNIT 00 TST 001 SUB 003 PC: xxxxxx 
HOST PROGRAM UCA AT 1/2150 RUNTIME x:xx:xx 
STEP BIT DID NOT SET IN UOASA REGISTER DURING INITIALIZATION 
STEP BIT EXPECTED 004000 
UOASA CONTAINS 000000 
REPLACE UDA MODULE M7485 

The UDA did not respond as expected during the 
initialization sequence which communicates using data 
in the UOASA register, A normal response from the UDA 
contains either o STEP bit or an ERROR bit defined as 
follows: 

Error bit 

Step 4 bit 

Step 

Step 

Step 
The expected step bit nor the error bit set within the 
expected time. 



Bi 
Bi 
Bi 
Bi 
bi 



15 
14 
13 
12 
11 



(100000) 
(040000) 
(020000) 
(010000) 
(004000) 
b i t nor 



bit 
bit 
bit 



SUB 005 PC: xnxxxx 



CZUOC DVC FTL ERR 00023 ON UNIT 00 TST 001 
HOST PROGRAM UOA AT 172150 RUNTIME x:xx:xx 

UOA DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATION 
6 UORDS WERE TO BE CLEARED STARTING AT ADDRESS 040644 
FIRST SEVERAL WORDS NOT CLEARED (UP TO 6): 

CONVENTS 

000010 

000010 

00OO10 



ADDRESS 
040644 
040650 
040652 



REPLACE UOA MODULE M7485 

The UOA is to clear the ring structure (a communications area 
used by the ut)A to talk to the host) in host memory before 
Step 4 of initialization. If the UOA diagnostics did not 
clear memory and did not flag an error, then error' message 
00023 is displayed. The contents of each word in memory 
is set to 177777 before the test. Failure of the UOA 
to clear each word indicates 6 fault »n the address 
interface to the Unibus* 
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00024 CZUOC OVC FTL ERR 00024 ON UNIT 00 TST 001 SUB 006 PC; xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME x;xx:xx 

UOASA REGISTER DID NOT GO TO ZERO AFTER STEP 3 WRITE OF INITIALIZATION 
PURGE/POLE DIAGNOSTICS WERE REQUESTED 
UOASA CONTENTS 004400 

For better testing, the host can test the PURGE and POLE 
mechanism of the UOA. To do so the host s^ts bitlb of the 
step 3 data end sends the data to the UOA, The UDA must 
go to zero and wait for the purge and pole. If the UDA 
never went to zero, then error message 00024 is displayed. 
The UOA may have a bad M7485 module or the UNIBUS 
maybe broken. 

00025 tzlOC OVC FTL ERR 00025 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME xtxx;xx 

UOA DIO NOT RETURN CORRECT DATA IN UOASA REGISTER DURING INITIALIZATION 

UOASA EXPECTED 004400 

UOASA CONTAINS 004000 
REPLACE UOA MODULE M7485 

For each step of Initialization, specific <^ata is expected 
to be displayed in the UOASA, If the UOASA does not match 
the expected data, then error nte^suge 00025 is displayed, 
Replace UOA module M7485. 

00026 CZUOC DVC FTL ERR 00026 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME x:xx:xx 

DATA COMPARISON ERROR DURING DIAGNOSTIC PORT LOOP TEST 

DATA SENT TO UOASA 000001 

RECEIVED FROM UOASA 000000 
REPLACE UOA MODULE M7465 



The UOA can be put into a mode where 

as a wrap port. While the UOA is in 

data being sent to the UOASA will be 

UOASA within a small period of time. 

the UOASA does not match th« data that was sent to the 

UOASA, then error message 00026 is displayed. Replace 

UOA mooVjle M7485. 



the UOASA acts 
this mode, any 
displayed In the 
If the data in 



00027 CZUOC OVC FTL ERR u0027 ON UNIT 00 TST xxk SUB 000 PC: xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME x:xx:xx 
LOASA REGISTER DID NOT CHANGE AFTER WRITING TO IT 
IN PORT LOOP DIAGNOSTIC 

UDASA CONTAINS 004400 
REPLACE UOA MODULE M7485 



The UOA can be put into a mode where 
as a wrap port. While the UOA is in 
data being sent to the UOASA will be 
UOASA within a small period of time. 
program sent data to it while it was 
wrsp mode, the UOA did not change the 
1 'OASA . Error message 
U-A module M74a5. 



the UOASA acts 
this mode, any 
displayed in the 

After the host 
in diavinostic 

contents of the 
00027 is displayed. Replace 
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00028 CZUOC OVC FTL ERR 00028 ON UNIT 00 TST 001 SU8 004 PC; xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME x:xx:xx 

UDA DID NOT INTERRUPT THE PDP-11 
REPLACE UDA MODULE M7485 

The host program timed out while waiting for an interrupt 
that had to occur. The UOA was told to use interrupts 
during the initialization process. The UDA then waited 
for the interrupt but It did not occur. Replace the 
UDA module M7485. 

00029 C2U0C DVC C TL ERR 00029 ON UNIT 00 TST 001 SUB 004 PC: xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME x:xx;xx 

UOA INTERRUPTED AT DIFFERENT BR LEVEL THAN SPECIFIED IN HARDWARE 
QUESTIONS. INTERRUPT WAS AT BR LEVEL 5 
CHECK PRIORITY PLUG ON UOA MODULE M7485 
OF, CHANGE HARDWARE QUESTIONS 

The priority plug on the UDA and the BR LEVEL specified 
during the hardware questions do not match. Either 
change the plug number or rean^wer the hardware question. 
If all these have been done and there Is still a problem 
replace UDA module M7485. 

00030 CZUOC DVC FTL ERR 0OO30 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM UOM AT 172150 RUNTIME x:xx:xx 

UOA REPORTED FATAL ERROR IN UOASA REGISTER UHILE RUNNING DM PROGRAM 
UOASA CONTAINS 100004 



A message from the UOA firmware reports an unexpected 
failure* An error code is presented in the UOASA, 
Hsre is a list of the codes and their meanings: 



004400 - 

100001 - 

100002 - 

100003 - 

100004 - 

100005 - 

100006 - 

100007 - 

100010 - 

100011 - 

100012 - 

100013 - 

100014 - 

100015 - 

100016 - 

100017 - 



UOA has been in i ted by either 
writing into the UOAJP, 



a bus in i t or by 



UNIBUS envelope/racW 

UNIBUS envelope /pack vt 

UDA ROM and RAM parity 

UOA RAM parity error 

UOA ROM parity error 

UNIBUS ring read error 

UNIBUS ring write error 

UNIBUS interrupt master failure 

Host access timeout error 

Host exceeded credit limit 

UOA SDI hardware fatal error 

DM XFC fatil error 

Hardware timeout of instruction loop 

Invalid virtual circuit identifier 

Interrupt write error on UNIBUS 



read error (parity or timeou*" - ) 
write error (parity or timeout) 
error 
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00031 CZUDC DVC FTL ERR 00031 ON UNIT 00 TST xxx SU6 000 PC: xxxxxx 
HOST PROGRAM UOA AT 1Y2150 RUNTIME x;xx:xx 

NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES 
ASSUME PROGRAM IS HUNG 

All DM programs ore required to commur icate with the 
host program; so as to assure the host orogram that 
the DM program is not hung up or in an t^dless loop. 
If the DM program has not done so. the ► . 'st program 
assumes th* DM is hung and this message ippears. 

00032 CZUOC DVC FTL ERR 00032 ON UNIT 00 TST xxx SUB X)0 PC? xxxxx> 
HOST PROGRAM UDA AT 172150 RUNTIME xtxxtxx 

MESSAGE BUFFER RECEIVED FROM DM PROGRAM WITH UNKNOWN REQUEST NUMBER 
MESSAGE BUFFER CONTAINS: 

OOOOOl 000002 000003 000004 000005 000006 000007 

000008 000009 000010 000011 000012 000013 000014 

000015 000016 000017 000018 000019 000020 000021 

000022 000023 000024 000025 000026 000027 000028 

000029 000030 000031 000032 000033 000034 000035 

The DM program and the host program communicate with 
each other using packets. Each packet must have a 
request number set up by the DM program and interpreted 
by the host program. This request number is not a 
known request number. Thus problem may be the UNIBUS 
or either one of the UOA modules or a corrupted DM 
program. Word 1 contains the DM request number, and 
word 2 typically contains the drive numbtr. The rest 
of the buffer contains information speciPic to a 
DM request. The numbers in the example snow the order 
in which words ore displayed. 
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00033 C2U0C OVC FTL. ERR 00033 ON UNIT 00 T5T xxx SU6 000 PCs xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIIC xjxxtxx 

RESPONSE PACKFT FROM UOA OOES NOT CONTAIN EXPECTED DATA 
EITHER U)A RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED CORRECTLY 

COMMAND PACKET ScNT RESPONSE PACKET RECEIVED 

OOOOOO 000020 000000 000020 

OOOOOO OOOOOO OOOOOO OOOOOO 

OOOOOO 000002 OOOOOO 000202 

OOOOOO 014336 OOOOOO 014336 

OOOOOO 034674 OOOOOO 034674 

OOOOOO OOOOOC OOOOOO OOOOOO 

OOOOOO OOOOOO OOOOOO OOOOOO 

OOOOOO 051232 OOOOOO 051232 

OOOOOO OOOOOO OOOOOO OOOOOO 

OOOOOO OOOOOO OOOOOO OOOOOO 

OOOOOO OOOOOO OOOOOO OOOOOO 

OOOOOO OOOOOO OOOOOO OOOOOO 

Tha ho»t program inepacted tha reeponee packet which M as 
oivar. by to UDA. The r««pon*« packet may have baen in 
error h i th ona of tha following point*} 

1) Tha and cod* wee not as expat ted. 

2) Tha etetua coda ehowad ttc\ error occurred with tha 
leat lommand. 

3) Tha command raference numbare (tha firat word) did 
not match, 

If 1 or 3 occurrad, thara may hava baan a trenemieelon 
problem batwaan tha UOA and tha hoat program, If 2 occurred* 
cha?ck tha error code in tha MSCP epac » f Jcat ion for further 
information. Tha packata are diaplayad two worde 
par Una, low ordar word and byte to the right 
Ccorreapondtng to the MSCP long-word entity;. 

00036 CZUDC OVC FTL ERR 00036 ON UNIT 00 TST hm SUB 000 PC t xhhvxk 
HOST PROGRAM UOA AT 172150 RUNTIME x:x*:xx 
NO INTERRUPT RECEIVED FROM UOA TOR 30 SECONOS 
WHILE LOADING DM PROGRAM 

Aftar a DM program haa bf+r\ ear»t to the UOA, the hoat 
program expacte mn intarrupt within 30 aaconde. The 

intarrupt if uaad to aaeura the hoat program that the 
DM program ia aana. If no interrupt occurred* then 
error Maaaage 00036 i« diaplayad and tha DM program ie> 
aa#ymtd to b<* hung, 
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00037 CZUOC DVC FTL ERR 00037 ON UNIT 00 T5T xxx SUB 000 PC t xxkxhx 
HOST PROGRAM UOA AT 172150 RUNTIME x:xx { *x 

UOA REPORTED FATAL ERROR IN UOASA REGISTER WHILE LOADING DM PROGRAM 
UOASA CONTAINS 100004 

REPLACE UOA MODULE M748b 

WhiU loading the DM program to the UOA, tha UOASA 
btc»«* non-zero. Whan this occurs, It signifias that 
tha UOA microcode haa run across a fatal error, Tha 
displayed value is in octal, Chack tha error coda with 
tha list included with error number 00030, 

00038 CZUOC DVC FTL ERR 00038 ON UNIT 00 TST 001 SU8 002 PC: xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME xtxxjxx 

MEMORY ERROR TRYING TO READ UOA REGISTERS 

CHECK UNIBUS SELECTION SWITCHES ON UDA MODULE M7486 

OR UNIBUS 

OR REPLACE UOA MOOULE M7485 

A non-ex istant memory error occurrad when the ho«t program 
tried to access tha IQAIP and UOASA registers while in 
subtest 2 of test 1. The UOA is at another address 
(check the UNIBUS selection switches) or module 
M7485 19 brokan or tha UNIBUS is broken* 
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01000 CZUOC HRO ERR 01000 ON UNIT 00 TST 001 SUB 007 PC* xxxxxx 
UNIBUS ADDRESSING DM PCjxxxx UDA AT xxxxxx RUNTIME hhhimflijss 
NON-EXISTANT MEMORY ERROR TRYING TO READ FROM UNIBUS, 

OCTAL HEX 
ADDRESS 000000 OOOCO 

The host has given the DM routine the rangt of 
accessible host memory. While reading one location 
wjthin the range, it appeared non-ax iatont to the UDA. 
Si oca everything within tha bounds ***** bal laved to be 
accessible this error meswage will be printed. The 
message prints the address in octal and hex. 

01001 CZUOC HRD ERR 01001 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx 
UNIBUS ADORESSING DM PC;xxxx UDA AT xxxxxx RUNTIME hhh : mm:ss 
PARITY ERROR ON READ FROM UNIBUS, 

OCTAL HEX 

ADORESS 000000 00000 

DATA READ OOOOOO 0000 

DATA EXPECTED OOOOOO 0000 

The host has given the DM routine the range of 
accessible host memory. While reading one location 
within the range, the DM routine has found a location 
with bad parity. Every location was accessed by the 
host program. The host program filled a location with 
it* address. The message prints the address, 
the data it actually received, and the expected data it 
should have received in octal and hex, 

01002 CZUOC HRO ERR 01002 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx 
UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh:mm;99 
UNIBUS ADDRESSING ERROR - INCORRECT DATA READ, 

MEMORY LOCATION SHOULD CONTAIN OWN ADDRESS, 

OCTAL HEX 
DATA READ OOOOOO 0000 
DATA EXPECTED OOOOOO 0000 

The host has given the DM routine the locations of 

accessible host memory . Every location was accessed 

by the hoat program. The host program filled a 

location with its address. The DM program read 

from one location and found that the data it r*ad 

was no*, equal to its address. The message prints 

the address, the data it actually received, and 

the expected data it should have received in octal and he\ 
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01005 CZUOC HRD ERR 01003 ON UNIT 00 TST 001 SUB 007 PC? xxxxxx 

UNIBUS ADDRESSING DM PCjxxxk UOA AT xxxxxx RUNTIME hhh;mm?«e 
NON-EXISTANT MEMORY ERROR TRYING TO READ FROM UNIBUS WITHIN BUFFER. 

OCTAL HEX 
STARTING ADDESS OF BUFFER 123456 0A72E 
BUFFER SIZE 001234 0P9C 

After r«*dlng every accessible location of host memory, 
the DM routine breaks up memory into buffers. The DM 
routine write* and reads date patterne from each host 
buffer into its DM buffer. While reading one of theae 
buffera, a non-existant memory error occurred. The 
message printa out the atarting addreaa of the buffer 
and the size of the buffer in octalCfor PDP-11 uaers) 
ond in hex(for VAX users) ao the uaer can determine 
about where the non-exietant memory location occurred. 

01004 CZUDC HRD ERR 01004 ON UNIT 00 TST 001 SUB 007 PCj xxxxxx 

UNIBUS ADDRESSING DM PCsxxxx UOA AT xxxxxx RUNTIME hhhjiwnjss 
PARITY ERROR ON READ FROM UNIBUS WITHIN BUFFER. 

OC T AL > tfl X 
STARTING AuOESS OF BUFFER 123456 0A72E 
BUFFER SIZE 001234 029C 

After reading every acceasible location of hoet memory, 
the DM routine breaks up memory into buffers. The DM 
routine writes and reads data patterns from each host 
buffer into its DM buffer. While rm»d\ng one of these 
buffers, a parity error occurred. The message prints 
out the starting addreaa of the buffer and the size of 
the buffer in octalCfor PDP-11 uaers) and in hexCfor 
VAX ueere) so the user can determine about where the 
npn-exigtant memory location occurred* 
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01005 CZUOC HRD ERR 01005 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx 

UNIBUS ADDRESSING DM PC:xxxx UOA AT xxxxxx RUNTIME hhhjnwjss 
DATA COMPARE FAILED AFTER WRITE THEN READ FROM UNIBUS. 
BUFFER SIZE - 005302(0) 0AC2CX) 2754. CD) 
STARTING ADDRESSES OF BUFFERS 
OCTAL HEX 

044232 0489A 

057056 05u2E 

071676 073BE 

104512 0894A 

CURRENT DATA PATTEPN READ 

LAST PATTERN WRITTEN 

STARTING ADDRESS OF LAST BUFFER WRITTEN 104512(0) 0894ACX) 
NUMBER OF ERRORS FQUNO 2754. CD) 

LOCATION DATA EXPECTED DATA RECEIVED 
OCTAL HEX OCTAL HEX OCTAL HEX 

057056 05E26 111111 9249 002472 053A 
057060 05E30 044*44 4924 005302 0AC2 
057062 05E?2 022222 2492 000000 0000 

After reading an entire buffer, the DM prooram checks 
each location. If any or all of the locations did not 
contain the expected dsta, this message appears. It contain; 
the buffer size in octal, hex and decimal. The reason 
it appears in decima 1 is so the user can corralate this 
v*lu* with the numb* af srrors which is printed ?n 
decimal. The start i g addresses of the buffers are 
printed in octal and hex. There will always be at 
least two buffers and up to four buffers printed. 
The current data pattern re«*o is printed. DM program 
will be testing *he buffer with this data pot tern. 
The last data pattern written by the DM program is 
printed. The address of th« last buffer nritten is 
printed in octal and hex, A* many as three errors are 
presented in the message. This portion presents the 
location of the e»«ro^ ( the expected data and 
the actual data all in octal and hex. 
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01006 CZUOC HRD ERR 01006 ON UNIT 00 TST 001 SUB 007 PC; xxxxxx 

■MIBUS ADDRESSING DM PCjxxxx UOA AT xxxxxx RUNTIME hhh;mm:9s 
UNI9US ADDRESSING ERROR, TWO ADDRESSES READ SAME LOCATION. 

OCTAL HEX 
,<NO*N GOOD ADDRESS 625252 32AAA 

ERhOR ADDRESS 42525? 22AAA i 

ADDRESS BIT IN ERROR 200000 10000 I 

The UOA cm only write to a email portion of memory 

Secause thet * je a PDP-11 program running in the ] 
roeTOry, To verify it can address all of memory, it 
use*, one locat'on that it, is permitted to write which 

it calls a "known good a-idress". 8y changing only one i 

bit in *-he eddresw of this location it selects a "test I 

addruss". Different, patterns are written to the "known I 

good address", each followed by a read of the "test ! 

address". If the data read from the "test: address" [ 

matches th* data wr.tten to the "known good addresn" i 

each time, the address line is determined to be stuck. ! 
The "test address" is printeo as the error aOdress. 

3,2,3 TEST 2 INFORMATIONAL MESSAGES 



1>*IT x UOA AT xxxxxx DRIVE xxx RUNTIME hhhzmn-ss 
INFORMATION SENT BACK FROM THE DRIVE IS BEING PRESENTED. 

TEST NUMBER 0000 

DRIVE TYPE 00 

ERROR NUMBER 0000 
data 

There is not 9rv*or t but it is a message. The disk 
drive wanted the let the host know what h**J 
happened when the drive's internal diagnostic 
was run. The format follows that of hard error 2021 

UNIT x UOA AT xxxxxx DRIVE xxx RUNTIME hhhjmm:ss 
FOLLOWING REPORT HAS BEEN TRUNCATED DUE TO SIZE 

Tnis is a message that may appear if the disk drive 

?ave too much data for the DM program to handle, 
his message may proceed the previous message and 
hard error 2021* 
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02000 CZUOC HRD ERR 02000 ON UNIT 00 TST 002 SUt 000 PC: xxxxxx 

DISK RESIOENT DM PCtxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm;s9 
HOST SPECIFIED UNIT 00 THAT CAN'T BE FOUND. 
TESTS RESTARING 

When test 2 starts executing out of the DM, it doesn't 
knoH if !t had been started to execute drive diagnostics 
or restarted to down line load a diagnostic into the 
drive. If it had been restarted for the latter reason* 
the host must tell Test 2 which drive was to receive the 
diagnostic. If the drive specified by the host is not 
attached to the UOA or could not be located by Test 2, 
thifc error message will be printed. 

02001 CZU0C HRD ERR 02001 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC;xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhjmnuss 
CANNOT RECEIVE VALID DRIVE STATE FROM DRIVE AFTER DRIVE WAS INITED 
CHECK IF DRIVE IS POWERED ON. 

This error message is presented if valid drive state 
was not received from tne drive afte»* the drive was 
Inited. There are two types of invalid states: no 
clocks or 'hard' errors. If after getting state and 
no clocks occur, error 2001 is reported. There may 
be a bad transmitter on t^e drive side or a bad receiver 
on the UOA side or the SDI cable may have taken a hit. 

02002 CZUCC HRD ERR 02002 OU UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC;xxxx UOA AT xxxxxx DRIVE xxh RUNTIME hhhjntniss 
DRIVE STATE RECEIVED HAS BAD PARITY AFTER DRIVE WAS INITED 

This error message is presented if bad parity was 
received from the drive after the drive was inited. 
There may bvt a bad transmitter on the drive side 
or a bad receiver on the UOA side or the SOI cable 
may have taken a hit. 

02003 CZUOC HRD ERR 02003 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhjmm : as 
DRIVE IS NOT ASSERTING RECEIVER READY IN DRIVE STATE AFTER DRIVE WAS INITED 

This error message is presented if receiver ready was not 
received from the drive after the drive was inited. 
There may be a bad transmitter on the drive side or 
a bad receiver on the UOA side op the SDI cable may 
have taken a hit. 
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02004 CZUOC HRD ERR 02004 ON UNIT 00 TST 00? SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhsmmjss 
TIME-OUT ON SEND OF ECHO COMMAND TO DRIVE 
ECHO DATA FF 

This error message is presented if a send of the 
ECHO command timed out. This may be caused by 
receiver ready being deasserted. The echo data 
is presented u< hex, 

02005 CZUOC HRD ERR 02005 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PCjxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhsmmsss 
ERROR DURING RECEIVE OF ECHO RESPONSE FROM DRIVE 
ECHO DATA FF 

This error message is presented if a receive of an ECHO 
co«nmond Mas in error. The *cho data is presented in hex. 
There mcy be a bad transmitter on the dr I ye side or a 
bad receiver on the UOA side or the SDI cable may have 
taken a hit. 



02006 CZUOC HRD ERR 02006 ON UNIT 00 TST 002 SUB 000 PC; xxxxxx 

DISK RESIDENT DM PC;xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh;mm;ss 
ECHO COMMAND RESPONDED WITH DIFFERENT DATA 

ECHO DATA SENT OOFE 

ECHO DATA RECEIVED OOFF 

This error message is presented if the data returning From 
an ECHO command di*i not match the data it was suppose to. 
The d&ta presented is in hex, 

02007 CZUOC HTD ERR 02OO7 ON UNIT 00 TST 002 SUB 000 PC; xxxxxx 

DISK RESIDENT DM PC;xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm;ss 
ERROR BIT SET IN GET STATUS RESPONSE AFTER DRIVE CLEAR COMMAND 

GET STATUS RESPONSE 
REAL TIME STATE state 
STATUS (FROM R TO L): wordo word5 word4 word3 word2 wordl wordO; 

This error message is presented when an error bit 

is set in the status of a drive after the drive 

was cleared of all errors. The data displayed 

is the re sconce from a GET STATUS command, 

The error hits in the responce are in bit position 3, 5 

and 6 of *ord2 . For further description of the 

GET STATUS responce, refer to the SDI Functional 

Spec v3,6 and the drive's functional spec, 

R&AL TIME STATE state: REAL TIMfc STATE 0003 

The real time state is the real time drive state <<AFTER>> Test 2 
detected the error. '<THIS VALUfc IS DISPLAYED IN HF.X>>. In this 
example, receiver ready and attention are both asserted. 

The bit positions are defined as follows: 

0001 - Receiver ready (Test 2 able to transmit to drive) 

0002 - Attention (error occurred or online timeout expired) 
OOAQ - Available (drive offline and usuable) 

1000 - Read/Write ready 
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The complete meaning of these bits is beyond the scope of this text, 
please ref»*r to the operator documentat Ion for the drive you are 
work ing on, 

STATUS (R TO L): word6 wordS word4 word3 word2 wordl wordOj 

The status is the response to the SDI GET STATUS command. These 

words are printed in HEX. <<NOTE THAT VHE STATUS IS PRINTED OUT ! 

FROM RIGHT TO LEFT!!>>. The status' meaning 5s beyond the scope i 

of this text, please refer to the operator documentation for the j 

drive you are working on, ! 

i 

02008 CJIX)C HRD ERR 02008 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx ! 
DISK RESIDENT DM PCrxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss ! 
TIME-OUT ON SEND Of ONLINE COMMAND TO DRIVE ! 

The ONLINE command timed out while It was sent ' 

to the drive. The drive did not assert 
the RECEIVER READY signal over the SDI. 

02009 CZUOC HRD ERR 02009 ON UNIT 00 T ST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
ERROR DURING RECEIVE OK ONLINE RESPONSE FROM DRIVE 
explanation 

This error message !s presented if a receive of an ONLINE 
command was in error. An explanation of what the error was 
is also presented. Thene explanations are: 

TIMEOUT ERROR OCCURED DURING RECEIVE XFC 

- This error is a failure of the drive to respond to an 
SDI level 2 command (see the SDI specification) before 
the drive -supplied command timeout expires. 

1ST WORD NOT START FRAME DURING HECEIVE XFC 

- The first word received by the UOA from the drive was 
not a valid message start frame. 

FRAMING ERROR OCCUREO ON SDI LEVEL READ DURING RECEIVE XFC 

- This is caused cy one of the following conditions; 
1) Illegal frame code - - the frame is not a message 
^tart, continue, or end frame. 2) Illegal sequence 
of frames -; such as a message start frame without 
ever receiving a message end frame. This can be 
caused by the drive sending n response before the UOA 
asserts receiver ready, or a random hit oo the SDI 
cable that a,arb?es a frame or a bad drive transmitter 
or UOA receiver. 

CHECKSUM ERROR OCCURED ON SOI LEVEl READ DURING RECEIVE XFC 

- The checksum attached to a message ^r\d frame did not 
match the checksum computed over the level f command. 
This could be caused by a bad drive transmitter, bad 
UOA receiver, incorrectly computed checksum by the 
drive (unlikely) or a random hit on the SDI cable. 
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02010 



BUFFER SIZE SMALLER THEN RESPONSE DURING RECEIVE XFC 

- A buffer size size set a&ide for the response was not 
large enough for the response received. This is caused 
by the drive sending a response that is incorrect for the 
request sent to the drive, or che drive sending some 
garbage with the response, 

CODE FROM RECEIVE XFC WAS UNINTELLIGIBLE FROM SUBSYSTEM 0000 

- The responce from the drive was not anything that was 
expected. Possible U0A microcode change without test 
2 update. 

CZUDC HRD ERR 02010 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PCtxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhjmm:ss 

ONLINE COMMAND. WAS UNSUCCESSFUL 

REAL TIME STATE 0003 

STATUS (R TOD: 1312 1110 0908 0706 0504 0302 0100 

The ONLINE command was not successful. The drive's status 
is displayed. See hard error 2007 for further information 
on the format of the status. The drive did not assert 
the RECEIVER READY signal over the SDI , 



02011 CZUDC HRD ERR 02011 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhjmmjss 
ONLINE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE 7E 

ACTUAL RESPONSE 00 

The ONLINE command did not return on expected 
response ccx*e. If there were at least an UNSUCCESSFUL 
response, test 2 will report the drive state and status. 
The expected response and actual response are in hex. 

02012 CZUOC HRD ERR 02O12 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

OISK RESIDENT DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhjmmtss 
TIME-OUT ON SENO Of GET UNIT CHARACTERISTICS COMMAND TO DRIVE 



The GET UNIT 
wh i le it was 
the RECEIVER 



CHARACTERISTICS command timed out 
sent to the drive. The drive did 
READY signal over the SDI. 



not assert 



02013 CZIGC HRD ERR 02013 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC;xxxx UOA AT xxxx*.* DRIVE xxx RUNTIME nhh.mmjss 
ERROR DURING RECEIVE OF GET UNIT CHARACTERISTICS COMMAND FROM DRIVL 
explanation 

This error message is presented if a receive of a GET UNIT 
CHARACTERISTICS command was in error. An explanation of 
what the error was is also presented. These explanations 
are described in hard error 2009, 
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02014 



05015 



CZUOC HRD ERR 02014 ON UNIT 00 TST 002 SUB 000 PC: 
DISK RESIDENT DM PCjxxxx UOA AT xx;<xxx DRIVE xxx 
GET UNIT CHARACTERISTICS COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 0003 
STATUS CR To L): 1312 1110 0908 0706 0504 0302 



v x X X Y X. 

RUNTIME hhh : mm;ss 



0100 



The GET UNIT CHARACTERISTICS command was not successful. 
The drive's status io displayed. See hard error 20^7 for 
further information on the format of the status. 

CZUOC HRD ERR 02015 ON UNIT 00 TST 002 SUB 000 PC; xxxxxx 

DISK RESIDENT Oii PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 

GET UNIT CHARACTERISTICS COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE 78 

ACTUAL RESPONSE 00 



The GET UNIT CHARACTERISTICS command did not return an expected 
response code. The expected response and actual response 
are in hex. 

02016 CZUOC HRD ERR C2016 ON UNIT 00 TST 002 SUB 000 PC; xxxxxx 

DISK RESIDENT DM PC;xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh;mm;ss 
HOST PROGRAM GAVE DM COOE IMPROPER DATA 
EXPECTED VALUE SHOULD BE BETWEEN AND 3 
ACTUAL VALUE WAS xx 

The nost tells the DM program what to do after the DM 
program is done testing the drive's diagnostic. If 
the value : s not within the expected range, 'rhis error 
message Is printed. There is no drive problem. The 
problem is between the host an6 the UOA. 

02017 CZUOC HRD ERR 02017 ON UNIT 00 TST 002 SUA 000 PC; xxxxxx 

DISK RESIDENT DM PC;xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm;ss 
TIME -OUT ON SEND OF DIAGNOSE COMMAND TO DRIVE 

The DIAGNOSE command timed out while it was «*ent 
to the drive. The drive did not assert 
the RECEIVER READY signal over the SOI. 



02018 CZUOC HRD ERR 02018 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC;xxxx UDA Af xxxxxx DRIVE xxx RUNTIME hhh:mm;ss 
ERROR DURING RECEIVE OF DIAGNOSE RESPONSE FROM DRIVE 
explanat ion 

Thii error message Is presented if a receive of a DIAGNOSE 
comna**>d was in error, An explanation of what the trror was 
is also presented. These explanations ore described in 
hard error 2009. 
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02019 CZUOC HRD ERR 02019 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm;ss 

DIAGNOSE COMMAND WAS UNSUCCESSFUL 

REAL TIME STATE 0003 

STATUS CR TO L): 1312 1110 0908 0706 0504 0302 0100 

The DIAGNOSE command was not successful. The drive's status 
»s displayed. See hard error 2007 far further information 
or. the format of the status . 

02020 CZUOC HRD ERR 02020 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mmiss 
DIAGNOSE COMMANO DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE FC 

ACTUAL RESPONSE 00 

The DIAGNOSE command did not return an expected 

response code. The expected response and actual response 

are In hex. 

02021 CZUOC HRD ERR 02021 ON UNIT 00 TST 002 SUe 000 PC: xxxxxx 

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 

DRIVE DIAGNOSTIC REPORTS A HARD ERROR 
TEST NUMBER 0000 
DRIVE TYPE 00 
ERROR NUMBER 0000 

data 

The drive diagnostic found an error and is reporting the 
error back to the host. All values are in hex. TEbT NUMBER 
shows what test was run. DRIVE TYPE shows what tvpe of 
drive was being tested. ERROR NUMBER shows the result of 
the test. The drive nay pass back data to the host. 
This data will be presented in a 32 bit hex format following 
the error message. More data may follow the 32 bit hex 
values. This data is printed it* asc J i format. For 
definitions of what these values mean, refer to the 
drive functional spec. 

02022 CZUOC HRD ERR 02022 ON UNIT 00 TST 002 SUB 000 PCt xxxxxx 

DISK RESIDENT DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh;mm:ss 
HOST PROGRAM DOWN LINE LOADED A DIAGNOSTIC WITH A ZERO BYTE COUNT 

The host program was attempting to down line load a 
diagnostic of zero length. The DM program must have 
the byte count specified by the host, 

02023 CZUOC HRD ERR 02023 ON UNIT 00 TST 002 SUB TOO PCi xxxxxx 

DISK RESIDENT DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
DIAGNOSTIC filnam REQUESTED BY THE DRIVE COULD NOT BE SUPPLIED BY HOST 

The host program could not supply the diagnostic 'filnam' 
to down line load to the drive. 
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02024 CZUOC HRD ERR 02024 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
TIME-OUT ON SEND OF MEMORY READ COMMAND TO DRIVE 

The MEMORY READ command timed OL-t while it was sent 
to the drive. The drive did not assert 
the RECEIVER READY signal over the SDI, 

02025 CZUDC HRD ERR 02025 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PCsxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 

ERROR DURING RECEIVE OF MEMORY READ RESPONSE FROM DRIVE 

explanation 

This error message is presented if a receive of a MEMORY READ 
command was in error. An explanation of witat the error was 
is also presented. These explanations are described in 
haro error 2009. 

02026 CZUOC HRD ERR 02026 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 

MEMORY READ COMMANO WAS UNSUCCESSFUL 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 

The MEMORY READ command was not successful. The drive's status 
is displayed. See hard error 2007 for further information 
on tne format of the status. 

02027 CZUOC HRD ERR 02027 ON UNIT 00 TST 002 SUB 000 PC: x>.xxxx 

DISK RESIDENT DM PCixxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
MEMORY READ COMMANO DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE 72 

ACTUAL RESPONSE 00 

The MEMORY READ command did not return an expected 
response code. The expected response and actual response 
are ir hex. 

02028 CZU\»C HRD ERR 02028 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC:xxxx LOA AT xxxxxx DRIVE xxx RUNilME hhh : mm:ss 
TIME-OUT ON SEND OF MEMORY WRITE COMMAND TO DRIVE 

The MEMORY WRITE command timed out while it was aent 
to the drive, The drive did not assert 
the RECEIVER READY signal over the SDI. 



02029 ClL: ,. % D ERR 02029 ON UNTT 00 TST 002 SUB 000 PC: xxxxxx 

I) r -' . SIDENT DM PCsxxxx 'UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
EKfci..- DURING RECEIVE OF MEMORY WRITE RESPONSE FROM DRIVE 
explanation 

This error message is presented if a receive of a MEMORY WRITE 
command was in error. An explanation of what the error was 
is also presented. These explanations are described in 
hard error 2009. 
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02030 CZut)C HRD ERR 02030 ON UNIT 00 TST 00? SUB 000 PC: xxx*xx 

DISK RESIDENT DM PCixxxx UOA AT x*xxxx DRIVE xxx RUNTIMF hhhjmmtss 

MEMORY WRITE COMMANO WAS UNSUCCESSFUL 

REAL TIME STATE 0003 

STATUS (R TO L)j 1312 1110 0908 0706 0504 0302 0100 

Ths MEMORY WRITE command wss not succsssful, Ths drive's status 
is displayad. Sas hard srror 2007 for furthar information 
or\ ths format of ths status. 

02031 CZUOC >*0 ERR 02031 ON UNIT CO TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PCtxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhjmmjss 
MEMORY WRITE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE 7E 

ACTUAL RESPONSE 00 

Ths MEMORY WHITE command did not rsturn an sxpsctsd 
rssponss codo. Ths sxpsctsd rssponss and actual rssponse 
ars in h*x, 

02032 CZUOC MRD ERR 02032 ON UNIT CO TST 002 SU8 000 PCt xxxxxx 

DISK RESIDENT DM PCt*xxx UOA AT xkxxxx DRIVE *x* RUNTIME hhhjmmjss 
TIME-OUT ON SEND Of RUN COMMAND TO DRIVE 

Ths RUN command timsd out whila it mss ssnt 
to ths drivs. Tb* dr ! *s did not assart 
ths RECEIVER READY signal ovsr ths SDI. 

02033 CZUOC MRO ERR 02033 ON UNIT 00 TST 002 SUB 000 PC; x***xx 

DISK RESIDENT DM PC:*xx* Ut)A AT **kxxx DRIVE xxh RUNTIME hhhjmmtss 
ERROR DURING RECEIVC OF RUN RESPONSE FROM DRIVE 
sxplanat ion 



This srror msssaQS is prasantsd if a rscs i vs of a RUN 

command was in srror. An sxplanat ion of what ths srror 
is also prsssntsd, Thsss sxplanat ions ars dsscribad in 
hard srror 2009, 



mas 



02034 CZUOC rtfO ERR 02034 ON UNIT 00 TST 002 SUB 000 PC; 
DISK RESIST DM PC:**** JOA AT hhxhkx DRIVE x*h 
RUN COMrVMO WAS UNSUCCESSFUL 
REAL TIME STATE 0003 
STATUS (R TO L): 1312 1110 0903 0706 0504 0302 



H H A H H X 

RUNTIME 



0100 



hhhimmjss 



Ths RUN command was not s^ctttful, Ths driva's status 
is displsysd. Sts hard srror £QQ1 for fyrthfr information 
on th« format of ths status* 



'»- •••*#•« ,-.. 
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02^35 C2U0C MRD ERR 02035 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PCjxxxx UOA AT xxxxxx ORIVE xhx RUNTIME hhhjmmjss 
RUN COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE 7E 

ACTUAL RESPONSE 00 



The RUN command did 
reepenae cod*. The 
art in hex. 



not return an axpectad 

axpectad rmwpor^w and actual response 



02036 CZUDC HRD ERR 02036 ON UNIT 00 TST 002 SUB 000 PCs xxxxxx 

DILK RESIDENT DM PCjxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhjmmjss 
TIME-OUT ON SEND OF RECALIBRATE CO* flANO TO DRIVE 



The RECALIBRATE command timed out whilt 
t> tha drive, Tha driva did not aaaart 
the RECEIVER READY signal ovar tha SOI. 



It was 9ant 



02037 



02038 



02039 



02040 



CZuOC HRD ERR 02037 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PCjxxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhhimmioG 

ERROR DURING RECEIVE Of RECALIBRATE RESPONSE FROM DRIVE 

explanation 

This arror meeaaga is prasantad if a receiva of a RECALIBRATE 
command was In arror. An axpianation of Nhat tha arror was 
ia also prasantad. Thaaa axplanations art described in 
hard mrror 2009. 

CZUOC MRD ERR 02036 ON UNIT 00 TST 002 SUB 000 PC : xxxxxx 

DISK RESIDENT DM PCtxxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhhtmmtos 

RECALIBRATE COMMAND WAS UNSUCCESSFUL 

REAL TIME STATE 0003 

STATUS CR TO L): 1312 1110 0908 0706 0504 0302 0100 

Tha RECALIBRATE command was not successful. Tha driva' s status 
is displayad. Saa hard error 2007 for further information 
on tha format of tha status. 

CZuDC MRO ERR 02039 ON UNIT 00 TST 002 SUB 000 »>Ci xxxxxx 

DISK RESIDENT DM PCjxxxx UDA AT x*xxxx DRIVE xxx RUNTIME hhh;nvn;ss 

RECALIBRATE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE 7E 

ACTUAL RESPONSE 00 

Tha RECLAIBRATE command olid not rsturn an sxpected 
reeponaa coda. Tha axpactad rasponae and actual raaponsa 
are in hex. 



C7U0C HRD ERR 02040 ON UNIT 00 TST 002 SUB 000 
DISK RESIDENT DM PCtxxxx UOA AT xxxxxx DRIVE 
TIME-OUT ON SEW OF GET STATUS COMMAND TO ORIVE 

Tha GET STATUS command tirn^d out wh i la 
to tna driva. Tha driva did not assart 
the RECEIVER READY signal over tha SDI* 



PC: 

XXX 



XXHaXX 

RUNTIME 



hhhsmmjss 



t was sent 
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02041 CZUOC HRO ERR 02041 ON UNIT 00 TST 002 SUB 000 PC: ****** 

DISK RESIDENT DM PC}**** UOA AT ****** DRIVE *** RUNTIME hhhjmmjaa 

ERROR DURING RECEIVE Of GET STATUS RESPONSE FROM DRIVE 

explanation 

Thie error meeeafje 1® preaented If a raceiva of a GET STATUS 
command wee in arror. An explanation of what tha arror was 
!a alao pr^eentad. Theee e*plan«tion* ara described tn 
hard arror 2009. 

02042 CZUOC HRD ERR 02042 ON UNIT CV TST 002 SUB 000 PC; ***x** 

OISK RESIDENT DM PC:**** MO A AT ****** DRIVE *** RUNTIME hhhjmmjss 

GET STATUS CONMANO WAS UNSUCCESSFUL 

REAL TIME STATE 0003 

STATUS (R TO D? 1312 1110 >X?0- 0706 0504 0302 0100 

Th* GET STAUTS coevta.uJ ,.*:> rot succeeaful. Tha drive's status 
• • d Jap lay ad. S*e >*av# arror 2007 for further information 
on tha format of th», a*.al-M«, 

02043 CZUDC MRO ERR 02043 ON U"' ' W TST 002 SUB 000 PC: ****** 

DISK RESIDENT DM PC:**** tf>A AT **xxxx DRIVE xxx RUNTIME hhhjmmjss 
GET STATUS COMMAND DID NOT !>i£ TURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE Ft 

ACTUAL RESPONSE 00 

Tha GET STAT'ii -,o*ut.w^ did not raturn an expected 



reeponee co<Je 

ara In ha*. 



Tt- 



expected reeponee and actual response 



02044 CZUOC MRD ERR 02044 ON UNH *>J TSY 002 SUB 000 PC: xxx*\* 

DISK RESIDENT DM PCfxxxx UOA AT ****** DRIVE xxx RUNTIME hhhjmmjss 
TIME-OUT ON SEND OF DRIVE CU-AS COMMAND TO DRIVE 



Tha DRIVE CLEAR rw 
to tha drive. f, >»' * 
tha RECEIVFR Rfc.'lOY « 



. :mo t ? mad out wh f la 
. i r va did not aaaart 
• ••jb-tal ovar tha SDI, 



i t waa s<jnt 



02045 CZUOC HRD ERR 02045 
DISK RESIDENT DM P*. 
ERROR DURING RECEIVE 
explanation 



ON i+ll\' DO TST 002 SUB 000 PC: xxxxx* 

XAX^ i|£)A AT xxxxxx DRIVE xxx RUNTIME hhhjmm-ss 

& LRIVf CLEAR RESPONSE FROM DRIVE 



This arror meeas^x. J?- prtsented If a racaiva of a DRIVE CLEAR 
command waa in «r-o'. An applanation of what tha errcr waa 
'» »lso praaantcd, Ihes* -explanations ara described in 
hard arror 5009, 



E4 

£2^ C £8r.^ M $ A 9i§E DRV DIAG MACR0 v °5.00 Wednesday 04. Jan- 84 16U2 Pao* 43 
USER DOCl'HtNTAT ION 



SFQ 0043 



02046 CZUOC HRO ERR 0204f ON UNIT 00 FST 002 SUB 000 PC; xxxxxx 

DISK RESIDENT DM °C : xx.nx UOP, AT xxxxxx DRIVE xxx RUNTIME hhh;mm;ss 

DRIVE CLEAR COMMAND IMS UNSUCCE5S' IL 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 

The DRIVE CLEAR rowand mm not successful. The drive's status 
ia displayed. Sac hard trror 2007 for Further inFormatlon 
on the Formct of tha status. 

02047 CZUOC HRO E1R 02047 ON UNIT 00 TST 002 SU8 000 PC: xxxxxx 

OISK RESIDENT DM PCtxxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhhjmmjss 
DRIVE CLEAR COMMAND DID NOT RETL^N EXPECTED RESPONSE CODE 

EXPECTED RESPONSE 7E 

ACTUAL RESPONSE 00 

Tha DRIVE CLEAR command did not raturn an axpactad 
response coda. Tha axpactad response and actual response 
are in hex, 

3,2.5 TEST 3 INFORMATIONAL MESSAGES 



UNIT xx UOA AT xxxxxx DRIVE xxx 
LOGGABLE INFORMATION AFTER RECAL 
REAL TIMF. STATE 0003 
STATUS (R TO L). 1312 1110 090G 



RUNTIME hhh:mm:ss 



0706 0504 



0100 



After eendmo a RECALIBRATE command, the ATTENTION 
bit Mas set. Taet 3 then sent a GET STATUS command 
and found the L0GG48LF. INFORMATION bit Mas set. This 
\t not an error, it ia only some Information being sent 
from the driv*. Normal operation continues. 

Check 03001 Pot* explanation of 'REAL TIME STATE' and 'STATUS 
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3,2.6 TEST 3 ERROR MESSAGfcS (05000 TO 05999) 



03001 



o3ooa 



CZUOC HRD ERR C3001 ON UNIT 00 TST 00 S SU6 000 PC: xxxxxx 

DISK FUNCTION DM PCtxxxx UDA AT xxxxxx DRIVE xxa RUNTIME hhh;mm:ss 

TIME-OUT ON SENO 

COMMAND WAS command 

REAL TIMS STATE 000?) 

STATUS (R TO D- 131? 1110 C908 0706 0504 0302 0100 

If test 3 tries to send a level 2 command to the drive, and 
receiver •••ad/ is <f* asserted, error 3001 occurs. 
Where command is one of the following; 

GET COMMON CHARACTERISTICS 

ONLINE 

DRIVE lLKMR 

DISCONNtCV 

GET SUEUflTT CHARACTERISTICS 

GET STATUS 

CHANGE tiODrl 

INITIATE RilCl.IBRATE 

SPIN UP 



REAL 



TIME STATE etaU>; AK*'. TIME STATE 0003 

The reel tlw. it^-a is the real time drive etate <<AFTER>> Test 3 
detected the v.vor, <<THIS VALUE IS DISPLAYED IN H€X>>. In this 
example, receiver r-cmiy and attention are both asserted. 



The bit positive fu- t*»fi ned as follows: 

0001 • IJeatn^r ready (Test 3 able to transmit to drive; 
00C2 At?- * At t on (error occurred or online timeout expired) 

- Available (drive offline and unuable) 

- U*»x*J/\-'.i- I tc ready 

fcht-ar. ii'igi of tneee bits is beyond the scope of this text 
to fch* cpe< v ator documentation for the drive you are 



0040 

10O0 

The complete 

please refer 

working on. 



STATUS (R TO L): word6 word? wore* word3 word2 wordl wordO: 

The status is the reaoo'O* to the SD1 GET STATUS command. These 
words are printed In '?i€X. "NOTE THAT THE STATUS IS PRINTED OUT 
FROM RIGHT TO LFFT!'>. The status' meaning is beyond the scope 
of this text, pl4*.»v. *»*fer to the operator <y>cumentat Jon for the 
drive you %r* working ;>n. 

CZUOC hftD ERK 0300? ON UMT.T 00 TST 003 SUB 000 PC: xxaxxx 

DISK FUNCTION DM PCjxkxx i O.'i AT kkxxxx DRIVE xxx RUNTIME hhhtmmtss 

TIME-OUT OF RECEIVE 

COMMAND WAS GET COMMON CHARACTERISTICS 

REAL TIME STATE 000:- 

STATUS (R TO L): 13\,> UlO O L »03 0706 0504 0302 0100 



This error is a fa I U>r 
level 2 command (a-s t 
dr i ve-suppl ied cQ»tfnrii*r 



ft of the dr ive to respond to an SDI 
\* SDI specification) befor the 
timeout expires. 



Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS 
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03003 T.ZUOC HRD ERR 03003 ON UNIT 00 VST 003 SU6 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxxx UOA tu xxxxxx DRIVE xxx RUNTIME hhhjmmjss 

FIRST WORD RECEIVED WAS NOT A 'HART FRAME 

COMMAND WAS GET COMMON CHARACTERISTICS 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 OS'OS 0706 0504 0302 0100 

Tnt t first word received by the UDA from the drive was not a 
valid message start frwo*t, 

Check 03001 for explanation of 'REAL I IMF STATE' and 'STATUS' 

03004 C2U0C HRD ERR 07^'X ON UNIT 0. 1ST 003 SUB 000 PL: xxxxxx 

DISK FLECTION DM PC:x.xx uOA .0 xxxxxx DRIVE xxx RUNTIME hhhsmmjss 

FRAMING ERROR ON LEVEL RE c ,POi\ -L 

COMMAND WAS GET COMMON CHARACTERISTICS 

REAL TIME STATE 0003 

STATUS CR TO L): 1312 1110 O^ua 0706 0504 0302 0100 

Error 3004 is ceuset) b, on* or more of the following 
conditions: 1) Illeg*^ . v .*w»t code -- the frame is not 
a message start, continue, or end frame. 2) Illegal 
sequence of frame* -- iuch ae a message atart frame 
without ever receivi/vo. *, meeeage mr\<i frame. This can be 
caused oy the drive si^tling a response before the UOA 
asserts receiver r**<i<x , or a random h i t on the SOI cable 
thot garbles a frame o' a bad drive transmitter or UOA 
receiver. 

Check 03001 for explanation of 'REAL TIME STATE 1 ond 'STATUS' 

03005 CZUDC HRD ERR 03005 ON UNIT 00 ttT 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxxk UOA .V xxxxxx DRIVE xxx RUNTIME hhhjnvnjss 

CHECKSUM ERROR ON LEVEL RESPOND 

COM1AND UAS GET COMMON CMA^ACV'.J ^TICS 

REAL TIME STATE 0003 

STATUS (R TO L); 1312 1110 C-t»0 0706 CS04 0302 0100 

The checksum itttecrxtd -.> n message mr\<^ frame did not match 
the check»jm computed over the level 2 command. Thi* could 
be caused by a bttd di ,r ^e transmitter, bad UOA receiver, 
incorrectly computed riwcksum by the drive (unlikely) 
or a random hit <vi th* 'X)I cable. 

Check 0300 T for explen. -\ ion of 'REAL TIME STATE' and 'STATUS' 

03006 CZUOC HRD ERR 03006 ON UNI f <>0 tV 003 SUB 000 PC: xkxxxk 

DISK FUNCTION DM PCjkxx* UOA A y >. X hhxx DRIVE xxx RUNTIME hhhtmmsss 

RESPONSE LONGER THAN tXPECTl'.'! 

COMMANO WAS GET COMMON CHARACTERISTICS 

REAL TIME STATE 0GC3 

STATUS (R TO L): 1312 13.10 OVOfc 0706 0504 0302 0100 

The buffer size jet tteide for che response was not large 
enough for the r»9p^.j received. This is causvd by the 
drive sending a regyjc ift* that is incorrect for the request 
sent to the <jrtv*« oi* the ciriv< send'ng some garbage w!th 



SFQ 0045 
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03007 



03008 



03009 



03011 



CrUOC HRD ERR 03007 ON WUU 00 TST 003 SU6 COO PCs xxxxxx 

DISK FUNCTION DM PC:xxxx *^0A K xxxxxx DRIVE xxx RUNTIME hhhjmmjss 

COOE rROM DECEIVE UA5 JNINEU.IGT&LE FROM SUBSYSTEM - 0000 

COMMANO WAS GET COMMON CHARACTERISTICS 

REAL TIME STATE 0003 

STATUS (R TO L): 1X12 IV Q O^-d 0706 0504 030? 0100 

The unknot error code occurs nhen the UDA returns an error 
code f.^om in operation that test 3 does not recoil ze. 
Possible 10A m»croccx*r change without tent 3 update. 

Check 030O1 fo* explanation of 'REAL TIKE STATE' and 'STATUS* 



iUB 000 PC j 
DRIVE xxx 
CODE 



C/UOC HRD ERR 03006* ON UNIT Ou 1ST 003 
DISK FUNCTION DM PC; xxx* UOA AY xxxxxx 
COMMAND OID NOT RETURN EJECTED RESPONSE 
COMMAND WAS GET COMMON CHARACTERISTICS 

EXPECED RESPONSE 7E 

ACTUAL RESPONSE 7D 
REAL TIME STAlt 0003 
STA T US CR TO L): i312 1110 090b* 0706 0504 0302 0100 



XXX XX X 

RUNTIME hhhsmmjss 



This is caused by receding an UNSUCCESSFUL response from 
the drive, o^ the driv-t- sending some response other than 
the correct resf>on*e for tht request sent tc th« drive. 
See the contents of status for the unexpected response 
error (or reason). 



Check 03001 for explanation of 'REAL TIME STATE' and ' STATUS' 

CZuuC HRO ERR 03009 ON UNIT 00 TST 003 SUB 000 PC; xxxxxx 

DISK FUNCTION DM PCjxxxx UOA Af xxxxxx DRIVE xxx RUNTIME hhhjmmjss 

DRIVE NOT ASSERTING RECcIVEH READY IN DRIVE STATE 

REAL TIKE STATE 0002 

STATUS (R TO L): 1312 1110 0900 0706 0504 0302 0100 

Tent 3 in its tro orlvt and checks the drive's real time 
state. If RECEIVE H rt^Di was not asserted afttr a period 
of time this error uttfsage is printed. 

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS' 

CZUDC HRD ERR 03011 ON UN) i 00 fST 003 SU6 000 PC: xxxxxx 

DISK FUNCTION DM PCjxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhjnvnjss 

NO VALID STATE FROM DRIVE 

NO DRIVE CLOCKS 

CHECK THAT DHIVE IS POWERED ON. 

If tes: ? attempts \.% -jet the drive state, aou finds that 
there are no Or'wt: ^/.oc'is on the port, the shove message 
is occu-rs. This v-i-or usually means that the SOI cable 
is rot connected %.'.\* drive is not powered on or the 
drive's por* button that connects it to this UOA is not 
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03012 



03014 



03015 



depressed. 

CZUOC HRO ERR 03012 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION Dh PC;xxx,<. UOA AT v.mm DRIVE xxx RUNTIME hhhjmmjss 

NO VALID STATE FROM DRIVE 

HARD PARITY OR PULSE ERROR FCR 1/2 A SECOND 



If test 3 attempt* to ^et the drive state, and get* pulee 
or purity error© for a full 1/2 second, the above nessage 
printed. Thi« irros uuualh indicates a poor connection 
or grounding of the SOI cables k a bad dr i v« transmitter, a 
bad UDA receiver or a broken SDI cable. 



i s 



CAJOC HRD ERR 03014 0^ UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxx; UOA A? xxxxxx DRIVE xxx RUNTIME hhhjmmiss 

SUBUNIT CHARACTERISES SA* THER£ ARE ZERO READ ONLY GROUPS 

IN THE DIAGNOSTIC AREA 

After interrogating the si.*bunit character tat Ics, tent 3 
find* out that the di*tve claim* there ar% zero read on' 
group* In the diagnostic »rea. There nvjet be at l«ao* 
one for the teet to run. 
CZuOC HRD ERR 0301b ON UNIT 00 TSf 003 SUB 000 PC: xxxxxx 
DISK FUNCTION OM PC:xx>x UOA A- m,k^ DRIVE xxx RUNTIME hh...„„n{^s 
SuBUNIT CHARACTERISTICS SAY THERE ARE LESS THAN 1 REAP/URITE 
GROUPS IN THE DIAGNOSTIC AREA 



03016 



03017 



03018 



After mterrog<at i ng this fn»fcv^^ J t characteristics, teat 3 
fi nd-3 out that the driv* claim* there are zero read/write 
groups in the diagno?*:if: lire?*. There muat be at least 
one for the test to run. 

CZUOC HRO ERR 03016 ON UNIT 00 r^j 03 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PCtxxxx UOA A\ xxxxxx DRIVE xxx RUNTIME. hhh:mm:gs 

NEITHER R/W READY NOR ATTENTION c t.X AFTER RECALIBRATE COMMANO 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0W6 0706 0504 0302 0100 

After a RECALIBRATE cwmwand, R/U READY cr ATTENTION did 
not set. Checx the state fo^ further information. This 
could be cause by a '.i»id transmitter or receiver or by a 
hit on the SDI cabU. 

Check 03001 for expUnav fon of 'REAL TIME STATC and 'STATUS' 

CZUO: HRD ERR 03017 ON UNIT 00 TS T , 005 CUB 000 PCj xxxxxx 

DISK FUNCTION DM PC:xxxx UD.« Af * H ,sxx DRIVE xxx RUNTIHE hhh : mm : tiS 

SUBUNIT CHARACERISTICS SAY Lt-.S'i THAN ■ DIAGNOSTIC CYLINDER 

After interrogating the subun i t character tot ics, test 3 
finds out that *^he driv« claims there are zero diagnostic 
1 inders. Ther« must b* at least one for the tvst to run. 



CZt.OC HRD ERR 03018 ON UNIT 0) TST 003 SUB 000 PC 
DISK FUNCTION OM PC : xxx UOA AT xxxxxx DRIVE xxx 
REPDVURITE READY DROPPED Ql>"0RE FORMAT OPERATION 
CYLINDER oaa. GROUP bb, TRACK cc. 



X X \ X X \ 

RUNTIME 



hhh:mm:ss 
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REAL TIME STATE 0003 
STATUS (R TO L): 13*2 



1U0 0908 0706 03(K 0502 0100 



The R/W READY t»i{jnci »:aa deannertsd by the drive be "ore 
a format opera on was going '•> b* sent by the UOA, 
The drive i»*v : > -ve gone off line or is nM transmitting 
properly or t-h* UOA mny >nt be reco'ving properly or 
the SDI cabXe tx>k a hit. 



Where: 



03019 



03020 



03022 



ae*i is t/ie cyiindrr value in decimal 
bb is *"hf group vrcjue in decimal. 
cc 5© h;j track v*\u« in decimal. 



Check 03001 for - tplanat i.'.r of 'REAL TIME STATE' and 'STATUS 



CZLOC HRD ERR 03019 ON UNIT 00 TST 003 SUB 00 PC i 

DISK FUNCTION DM PC:xx*x "Oft AT xxxxxx DRIVE xxx 

FORMAT OPERATION REPORTED IMt-OUr KMll.UKE 

CYLINDER saa. GROUP bh. TRACK c:. 

REAL TIMF STATE 0003 

STATUS (R TO L): 1312 1110 OSK ' 0706 0504 0302 



XXXXXX 

RUNTIME 



COO 



hhh : mm : S\S 



The format operation sen*- by th* UOA failed. The command 
timed out possibly *j* c .» receiver ready being dropped or 
communication problem (bud transmitter or receiver or hit 
on the SDI c*ble) 



Where: 



aaais the cylinder value in decimal, 
bb is the group value In decimal. 



Check 03001 for t ^..nation of 'REAL TIME STATE* and 'STATUS' 

cc is trw track value in decimal. 
CZUOC HRD ERR 03020 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:m,>:ss 
AFTER RECAL, ERROR BITS WERE SET 
REAL TIME STATE 0003 
STATUS (R TO L): 1312 1110 0906 0/06 0504 0302 0100 

After sending a RECALIBRATE command, the ATTENTION 
bit Nut set. Test 3 then sent a GET STATUS command 
and found the error bits were set. For further 
information, check the state and the status. 

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS* 

CZUOC HRD ERR 03022 ON UNIT 00 TST 003 SUB 000 PCs xxxxxx 

DISK FUNCTION DM PC;xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 

READ/URITE READY DROPPED BEFORE WRITE OPERATION 

CYLINDER aaa. GROUP bb. TRACK cc 

REAL TIME STATE 0003 

STATUS CP TO L)j 1312 1110 0908 0706 0504 0302 0100 

The R/W READY signal was deasserted by the drive before 
a write operation was going to be sent by the UOA* 
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The drive may have gone off line or is r.ot trar.smi tt ing 
properly or the UOA moy not be receiving properly or 
the SDI cable took a hit. 



Where; 



aaa is the cylinder value In decimal, 
bb is the group value in decimal, 
cc is the track value in decimal. 



C^eck 03001 for explanation of 'REAL TIME STATE' and 'STATUS' 

03023 CZUOC HRD ERR 03023 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC;xxxx UOA AT xxxxxx DRIVE xxx RUNTIME nhhjmmrss 

COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK. ON LAST BLOCK: 

WRITc OPERATION REPORTED FAILURE -- ERROR CODE aaa OCTAL. 

DBN bbb. CYLINDER ccc. GROUP cki. TRACK ee. 

REAL TIM* STATE 0003 

STATUS (R TO L)j 1312 1110 0908 0706 0504 0302 0100 

After each track in the diagnostic space is formatted, at 
Least one block must te able to have data written to it 
and read frotf It and the data must be correct. Net one 
block (D6N bbb.) from track (ee) was able to pass. The 
error code (aaa) gives the reason for the write operation 
fai lure. 



Where: 



aaa is 



the error code in octal. 
It may have one of th<t following values: 



is a secondary 
DBN's 



2 ■ drive failure 

3 - requested LBN 

revector. 

<<< NOTE >>> Ue are work I no with 

4 ■ header compare failure 

('Jen! red header not found) 
153 - suspected positioner error 
213 ■ read/write ready failure 
253 ■ drive data or state clock timeout 
(indicates cable/transmitter/ 
receiver broken) 
receiver ready timeout 
drive state receive error during write 
mal. 



313 » 

413 ■ 

in dec 



bbb is the OBN 
ccc is the cylinder value in decimal, 
66 Is the group vulue In decimal, 
ee Is the track value in decimal. 



Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS' 

03024 CZUOC HRD ERR 03024 ON UNIT 00 TST 003 SUB 000 PCi *kkxm 

DISK FOT4CTI0N DM PC : xxax UOA AT xkxxx* DRIVE xxx RUNTIME hhhjmmjss 

READ/WRITE RcADY DROPPED BEFORE read OPERATION 

CYLINOER asa. GROUP bb. TRACK cc. 

REAL UME STATE 0003 

STATUS CR TO I): 1312 1110 0908 0706 0504 0302 0100 



The R'W READY signal was deasserted b> the drive before 
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a read operation was going to be sent by the UOA. 
The drive may have gone off line or Is not transmitting 
properly or the UOA may not be receiving properly or 
the SDI cable took a hit, 

Where: 

aaa^is the cylinder value in dec : mal, 
bb is the group value in decimal, 
cc «fl the track value in decimal. 

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS* 

03025 CZUDC HRD ERR 03025 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PCtxxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 

C0U.D NOT W*ITE AND READ ANY BLOCK ON THIS TRACK. ON LAST BLOCK! 

READ OPERATION REPORTED FAILURE - - ERROR CODE aaa OCTAL. 

CYLINDER ccc. GROUP dd. TRACK ee, 

REAL TIME STATE 00O3 

STATUS CR TO L): 1312 1110 0908 0706 0504 0302 0100 

After each track in the diagnostic space is Formatted, at 
least one block must; be able tr i>ave data written to it 
and read from it and the data must be correct. No block 
from track Cee) was able to pass. The error code Caaa) 
gives the reason for the read operation failure. 

Where: 

aaa is the error code in octal, 

It may have one of the following values: 

2 ■ drive Failure 

3 ■ requested LBN is a secondary 

revector , 
<<< NOTE >>> We are work i no with DBN's 

4 - header conpare failure 

(desired header no*, found) 
52 ■ SERDES overrun error 
150 " data sync timeout on read 
153 - suspected positioner error 
213 » resd/^rite ready failure 
253 ■ drive data or state clock timeout 
(indicates cable/transmitter/ 
roceiver broken) 
313 ■ receiver ready timeout 

413 ■ or I ve state receive error during write 
ccc is the cylinder value in decimal, 
dd is th* group value in decimal. 
ee is the track value in decimal. 

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS' 

03026 CZU0C HRD ERR 03026 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh;mm:9S 

COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK. ON LAST BLOCK: 

DATA COMPARE FAILURE ON WORD aa. 

EXPECTED DATA bob© 

ACTUAL DATA cccc 

CYLINDER ddd, GROUP ee, TRACK ff. 
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After each track in the diagnostic space Is formatted, at 
least one block must be able to Have data written to it 
and read from It and the data must be correct. Not one 
block CDBN bob,) from track (tc) was able to pass. The 
data read did not match the data written. 

Where: 

aa Is the offset In decimal Into the buffer where 

the error occurred. 
bbfob is the expected data in hex, 
cccc is the actual data in hex. 
ddd is the cylinder value in decimal, 
ee is the group value in decimal, 
ff is the track value in decimal, 

03027 CZUOC HRD ERR 03027 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PCjxxxx U0A AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 

SEEK COMPLETE TIME-OUT - •■ READ/WRITE READY DID NOT SET 

SEEK WPS TO CYLINOER aaa. GROUP bb. 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 

After a SEEK command has been successfully sent from the UDA 
to the drive, the signal READ/WRITE READY must be set to 
indicate that the seek completed. If READ/WRITE READY 
never is asserted by the drive after the seek, the seek 
times out and error 3027 is presented. 

Where: 

aaa^is the cylinder in decimal. 
bb is the group in decimal. 

Check 03001 for explanation cf 'REAL TIME STATE' and 'STATUS' 

03028 CZUOC HRD ERR 03028 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PCtxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
NO BLOCK ON THIS TRACK CAN RE READ. LAST BLOCK TRIED: 
aBN hbbb. CYLINDER ccc. GROUP 6<i. TRACK ee. 

After a seek to a track , at least one block must be able 
to be read to assure that test 3 can .*ead the header. If 
not one block was successful, error message 3028 appears, 

Where: 

a is 'L' for LBN, 'D' for DBN, or 'X' For XBN, 
bbbb is the block number in decimal, 
ccc is the cylinder in decimal. 
dd js the group number in decimal. 
ee is the track number in decimal. 

03029 CZUOC HRD ERK 03029 ON UNXT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxxx UOA AT xxxxhx DRIVE xxx RUNTIME hhh:mm:ss 

AVAILABLE UAS NOT ASSERTED AFTER DISCONNECT 

REAL UMF. STATE 0003 

STATUS (R TOD: 1312 1110 0908 0706 0504 0302 0100 
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After the DISCONNECT command was sent, the AVAILABLE flag 
should be asserted after a period of time. It I t never 
was, then error 3029 appears. There maybe a problem with 
a transmitter or o receiver or the SDI cable et this point. 

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS' 

03030 CZUOC HRD ERR 03030 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 

INVALID LEVEL 2 COMMAND OPCODE aaaa WAS SUCCESSFUL 

REAL TIME STATE 0003 

STATUS CR TO L): 1312 1110 0908 0706 0504 0302 0100 

Some invalid level 2 commands are sent over the SDI. The 

drive should find these illegal commands and flag them 

as such. If the drive doesn't, then error 3030 will appear. 

Where aaaa is the invalid command In hex. 

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS' 

03031 CZUOC HRD ERR 03031 ON UNIT 00 TST 003 SUB OCO PC: xxxxxx 

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 

COMMAND WITH type LENGTH » a WAS SUCCESSFUL 

REAL TIME STATE 0003 

STATUS CR TO L): 1312 1110 0908 0706 0504 0302 0100 

SDI level ? commands ► !th invalid lengths are 

sent to the drive to check if the drive can find them. 

Where: 

type could be ' COMMAND ' or 'RESPONSE' for which 

field was affected 
a is the invalid length 

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS' 

03032 C/r^ HRD ERR 03032 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC-xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mnuss 

UNI" DID NOT REPORT TRANSMITTION L^ROR 

WHEN reason 

RE/>l TIME STATE 0003 

STATUS (R TO L): 1312 1110 0°' ' C706 0504 0302 0100 

Invalid level 1 sequences were sent to the drive. 
Several sequences are tried and the drive should find 
fault with everyone of them. 

Where reason could be one of the following: 

AN ENO FRAME WAS SENT AFTER A START FRAME TIMED OUT 

A CONTINUE OR END FRAME DID NOT FOLLOW A START FRAME 

AN END FRAME WAS SENT WITH NO START FRAME 

AN ENO FRAME WIH A BAD CHECKSUM WAS SENT 

A CONTINUE FRAME WAS SENT WITH NO START FRAME 

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS' 
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03033 



03035 



03036 



03O37 



03039 



CZUOC MRO ERR 03033 ON UNIT 00 TST 003 SUB 000 PCt xxxxxx 

DISK FOTKTION DM PCsxxxx UOA AT xxxxxx DRIVE hhx RUNTIME hnhimmjaa 

L^4IT ACCEPTEO AN INVALID GROUP NUMBER FROM GROUP SELECT LEVEL 1 

REAL TIME STATE 0003 

STATUS CR TOD: 1312 1110 090« 0706 0504 0302 0100 



A l*v*l 1 **l*ct oroop command with 
!• •♦nt to th* driv*. If th* driv* 
3033 Mill b* dieplay*d. 



en i 1 1*0*1 group number 
*CC*pt*d it, th*n trror 



Ch*ck 03001 for explanation of 'REAL TIME STATE' and 'STATUS* 

CZUOC DVC FTL ERR 03035 ON UNIT 00 TST 003 SUB 000 PC i xxxxxx 

DISK FlUCTION DM PCixxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhjmmjss 

SUCCESSFULLY WROTE ON D6N AREA WHEN DRIVE WAS WRITE PROTECTED 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 



An attempt mm mad* to writ* or. a writ* protected 
drive. It anoold have resulted in en error r*epona* 
from the diak drive, but it didn't, 

Check 03001 for explanation of 'REAL TIME STATE' and 'STATUS' 

CZUDC DVC FTL ERR 03036 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PCixxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhjmmjae 

DRIVE IS NOT PROPERLY FORMATTED. 

U)A WILL SPIN DOWN THIS DRIVE IF USED IN NORMAL SYSTEM OPERATION 

THIS DRIVE NEEDS TO BE FORMATTED, 

Teat 3 read* a copy of the FCT in the XBN area and determined 
that the FCT mmm corrupted. Anv normal operating ayatem 
(which u**e th* uDA a* a conVoll*r ) Mill apin down the drive, 
ao the drive m«11 ry^d to be reformatted. 



C7U0C DVC FTL ERR 03037 ON UNIT 00 TST 003 SUB 000 
D1S* FUNCTION Dtl PCixxxx UOA AT xxxxxx DRIVE xxx 
DRIVE IS FORMATTED IN 576 BYTE MOOE . 

TO RUN WITH A UOA. THIS DRIVE NEEDS TO BE FORMATTED IN 
UOA WILL SPIN DOW THIS DRIVE IF USED IN NORMAL SYSTEM 
THIS DRIVE NEEDS TO BE FORMATTED, 



PC : xxxxh * 
RUNTIMC hhh 



mm j as 



512 BYTE MODE 
OPERATION 



Teat 3 reada a copy of the FCT from the XBN area and determined 
that the drive Me* formatted in 576 byte mode. Any normal 
operating *y*tom (Mhich uaew the UOA a* a controller) mHI apin 
down the dr*vm t *o th* driv* will n—6 to b* r*formatt*d, 

C2UDC OVC FTL ERR 03036 ON UNIT 00 TST 003 SUB 000 PC: xxxx** 

DISK FUNCTION DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhjmmjaa 

NT COPY OF THE FCT COULO BE REAO. 

UOA WILL SPIN DOWN THIS DRIVE IF USED IN NORMAL SYSTEM OPERATION 

THIS DRIVE NEFDS TO BE FORMATTED, 

Teat 3 attempted to read every copy of the FCT Mithout *ucc**a. 
Any normal op*^*ting *y*t*m (which u*e« the UOA as a control l.tr) 
will *f>in down the drive, vie* th* p>»vc will n**d to be reformatted 
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3.2,7 TEST 4 INFORMATIONAL MESSAGES 

UNIT u UOA AT cccccc DRIVE n RUNTIME hhimmjes 

A CORRECTABLE ECC ERROR EXISTS IN type bo 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 

i 
The above message occurs when Test 4 1) detect* en ECC error and 
2) i« able to correct it, mn^ 3) the corrections are less than 

the drive ECC threshold, (a SOI DRIVE CHARACTERISTIC) and 4) the ! 

EDC computed over the corrected sector matched the EDC read. 

UNIT unit UOA AT u***4r DRIVE plug RUNTIME hh:mm:es 
INITIAL WRITE COMPLETE 



Whenever Test 4 is STArted with initial write enabled, <<0R>> whenever 
it is STArted or REStarted and the diagnostic area is being tested on a 
drive hot in r^m<i only mode, the <*:<* will be initially written. 
The above message occurs when the initial write completes. 



tm*I r unit UOA AT udeedr DRIVE plug RUNTIME hhimm.-ss 
READ ONLY DRIVE, INITIAL WRITE WILL NOT BE PERFORMED 

If an initial write is to be performed (see above for conditions) 
and a unit or eubunit is in read only mode, (can be set in the manual 
intervention ^jeetlone) an initial write will not be performed, and 

this message will print to inform the ©peretor, 

NOTE? DATA COMPARE ERRORS RESULT IF THE DISK IS NOT INITIALLY WRITTEN' ! 



UNIT unit UOA AT udaedr DRIVE plug RUNTIME hh : mm : es 
THE PREVIOUS DEVICE FATAL WILL CAUSE THE FOLLOWING DRIVES 
TO BE DROPPED] plug. plvg*l, nlug»2, plug>3 

plug? drive plug number -- each subvnit's pluo number Is 

displayed. for a single aubunit drive (such as 
and RA80) only one plug number is displayed. 

If a device fatal error occurs and dropping i« enabled. ««ALL>> subunits 
on th* unit that th* device fatal occurred muit be dropped. To inform 
the operator, thie message is printed after the dwvice fatal error message 

NOTE: IF MORE THAN G>* UOA IS ON A SYSTEM, THIS MESSAGE MAY NOT 
IMMEDIATELY FOLLOW. THE DEVIC£ FATAL XF AN ERROR HAPPENS AT THE SAME 
TIME ON ANOTHER UOA. 
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C4001 CZUOC SFT ERR 04001 ON UNIT 00 TST 04 SUB 000 PC r nxxxxx 

DISK EXERCISER OH °C:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhjmmjss 

ATTN ASSERTED DURIUG SEEK 

SEEK FROM GRP group CYL cylinder TO GPP group CYL cylinder 

REAL TIME STATE 0003 

STATUS (R TO L): 13X2 1110 0903 0706 0504 0302 0100 

This trror occurs when the dr\v asaerts the SDI ATTENTION signal 
wich^wt asserting the READ/WRITE READY sicn«l» indicating the 
unsuccessful completion of a seek , 

See retry/recovery section for recovery details, 

uiOOP. CZUOC SFT ERR 04002 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PCjxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhjnvnjss 

ATTN ASSERTEO UNEXPECTEDLY , ASYN DRIVE ERROR OR LOGGABLE 

/.FORMATION 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0906 0?06 0504 0302 0100 

Thij is an asynchronous drive error. Asynchronous drive errors are 
those errors reported by the drive which are not related to a level ?. 
c omma nd . These errors ar» reported by the «1rive using the SOI 
ATTENTION signal. The operator must look «t the status returned to 
determine the error that occurred. 

See retry /recovery section for recovery details, 

04003 CZUDC 3FT ERR 04003 ON UNIT 00 TST 04 SU8 000 PC: xtxxxx 

DISK EXERCISER DM PC.-xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhjmmjai. 

SEEK DID NOT COMPLETE, NEITHER ATTN OR R/W ROY WAS ASSORTED 

BEFORE TIMEOUT 

SEEK FROM GRP group CYL cylinder TO GRP group CYL cylinder 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 

This error occurs^ wher. the drive fails to assert READ/WHITE READY 

before the seek timeout, which Indicates the successful coflyoletion of a seek. 

See retry/recovery section for recovery details. 



04004 CZUOC HRD ERR 04004 ON UNIT 00 TST 04 SUB 000 PC: xhv.vk 

DISK EXERCISER DM PCjxxxx UOA AT hxxxkx DRIVE xxx RUNTIME hhjmmjss 
RCT AREA CORRUPTED. COULD NOT FIND REPLACEMENT FOR 
LBN THAT WAS REVECTORED 
ATTEMPTING TO READ RCT LBN on 
SEARCHING FOR LBN bn 

CZUOC MRO ERR 04004 ON UNIT 00 TST 04 SUB COO PC r xxxx*x 
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DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE! xxx 
RCT AREA CORRUPTED. COULD NOT FIND REPLACEMENT FOR 
LBN WITH HEADER NOT FOUNO 
ATTEMPTING TO READ RCT LBN bn 
SEARCHING FOR LBN bn 



RUNTIME hhjfnmjsa 



Error 4004 will occurr only when Te'at 4 Jc running in the 

customer date area. It occur* when 1) A ©actor la althar markad revectored 

<r the header can't b« found in two revolutione of tha diek (both caees 

ennuld ba revectorecJ) *nd 2) Tha replacement for that aactor fan' t Found 

in tha RCT and 3) a NULL antry isn't fou^d at tha mnd of tha RCT 

(aaa OEC STANDARD 166, Replacement and Caching Tabla Format). In either 

caee, tha aubunit ahould ba reformatted, ar.d the cause of the RCT corruption 

determined, 



04005 CZUOC HRD ERR 04005 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhimmsss 

HEADER NOT FOUND DURING WRITE 

DBN bn 

SECTORS FROM INDEX eector TRK track GRP group CYL cylinder 

ORIGIN OT SEEK* Gf7P group CYL cylinder 



Error 4005 
bad block* 



occur* only wh*n feat 4 Is writing <i DBN or RBN. This is because 
in the diagnoatic area are not revectored, and RBN' s are what 
LBN' a are revectord to, ao they ahould ^^•r be bad. Test 4 reports this 
error if the header being searched for couldn't be found in two 
revolutions of the disk, 



04006 CZUDC SFT ERR 04006 ON UNIT 00 TST 04 SUG 000 PC xxxxxx 

DISK EXERCISER DM PC:xx\x UOA AT xxxxxx DRIVE xxx RUNTIME hh;mm:ss 

SELECT TRACK AND WRITE LEVEL 1 CMO NOT SENT 

ATTEMPT attempt 

type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 

ORIGIN Of SEEK: GRP group CYL cylinder 

REAL TIME STATE 0005 

STATUS (R TO L): 1312 1110 0906 070* 0504 0302 0100 

Select track and read or write net executed occur-.-, when the 

UOA attempt* to aend the select track and r*ad/wr : te level 1 cmd. 

but receiver ready i* deaaa^rted or the atate ia invalid «o it 

canr.ot —r>d the command (the SERDES could also be broken so it* a unable 

to **r*4 the commend), Th« «ame error ia generated if the UOA gets a 

header »ync timeout, and when it looke at the drive' a otate, it is 

either invalid or reciever ready i* d*»***rted f header sync timeout 5s 

<<N0T>> a error -- if* quit* normal on a high -density disk). 

See retry/recovery section for recovery details. 



04007 CZUOC SFT ERR 
DISK EXERCISER 



04007 CN UNIT 00 TST 
DM PCixxxx UOA AT 



04 SUB 000 PC: 
xxxx<\ DRIVE xxx 



Xxxxxx 
RUNTIME 



hh:mm;ss 
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ECC DETECTED ERROR 

RETRY r*etry 

ERROR RECOVERY LEVEL level 

type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 

Error 4007 occurs ',? an ECC error is detected but ECC correction is 
disabled. 

See retry /recovery section for recovery details. 
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04008 CZUOC SFT ERR 04008 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PCjxxxx UOA AT kxkxxk DRIVE xxx RUNTIME hhtmm:ss 

ECC DETECTED ERROR. BUT CORRECTION TAILED 

RETRY retry 

ERROR RECOVERY LEVEL level 

type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 

Error 4008 occurs if an ECC error is detected, but the correction 
algorithm is unable to correct thn errors. 

NOTE: THIS IS USUALLY (BUT NOT ALWAYS) INDICATIVE OF A BAD SPOT IN THE 
ECC RESIDUE AREA AFTER THE DATA AREA OF v; € SECTOR. 

See retry /recovery section for recovery details, 

04009 CZUOC SF1 ERR 040O9 ON UNIT 00 TS1 04 SUB 000 ^C : xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mmjgg 

ECC CORRECTIONS EXCEED THRESHOLD 

RETRY retry 

ERROR RECOVERY LEVEL level 

type bn 

SECTORS FROM INDEX sector TRK track GRP oroup CYL cylinder 

Error 4009 occurs if an ECC error is detected, the correction 
algorithm succeeds in correcting the errors, but the number of bits 
that were corrected exceeds the correction threshold (a SDI DRIVE 
CHARACTERISTIC). 

See retry/recovery section for recovery details. 



04010 CZUDC SFT ERR 04010 ON UNIT 00 TS^ 04 SUB 000 \'i -^xxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVL xxx RUNTIME hhsmmjss 

ECC CORRECTION SUCCEEDED, GUT EDC DETECTS ERROR 

RETRY retry 

ERROR RECOVERY LEVEL level 

type bn 

SECTORS FROM INOEX sector TRK track GRP group CYL cylinder 

EDC COMPUTED tdc 

EDC READ «dc 
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edc: The edc computed and read in octal, 

Error 4010 could be caused by several problems: 

1) A buffer with a few ECC errors that c*;n be corrected, but the EDC 
was incorrectly computed or written, or ?.) The ECC aloorithm 
incorrectly corrected tha buffer and/or the EDC value, (but corrections 
were less than the threshold) or 3) UOA buffer RAM problem. 

See retry /recovery section for recovery details, 



04011 CZU0C HRD ERR 04011 ON UT-'IT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxhxxx DRIVE xxx RUNTIME hh:mm:ss 

ERROR RECOVERY TRIED ALL LEVELS WITHOUT SUCCESS 

tvpe bn 

GRP group CYL cylinder 

Error 4011 occurs when retries are enabled, and Test 4 has tried 
all retries on all levels of error recovery. See ECC ond EDC 
retries in the retry/recovery section. 



04018 CZUOC HRD ERR 04012 ON UNIT 00 TST 04 SU6 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhjmmtss 

DATA COMPARISON FAILED 

ECC OR EDC HAD DETECTED ERROR IN BUFFER 

type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 

PATTERN NUMBER pattern 

OFFSET OF ERROR WITHIN BUFFCR: buffer offset 

OFFSET OF ERROR WITHIN DISPLAYED LIST? li*t_offset (1ST WORD OFFSET 0) 

dataO data! data? dataB d*to4 date5 

data6 data7 data* data9 datalO detail 

C/UOC HRD ERR 04012 ON UNIT 00 TST 04 SUB 000 PC: xhxxhx 

DISK EXERCISER DM PC:xxx* UOA AT xxxxxx DRIVF xx>. RETIME hhjmmjss 

DATA COMPARISON FAILEO 

ECC OR EDC HAD <<NOT>> DETECTED ERROR IN BUFFER 

type bn 

SECTORS FROM INOEX sector TRK track GRP group CYL cylinder 

PATTERN NUMBER pattern 

OFFSET OF ERROR WITHIN BUFrER: buffer offset 

OFFSET OF ERROR WITHIN DISPLAYED LIST; li«t„offmet (1ST WORD OFFSET 0) 

dataO datal data? dataS data4 deta'j 

dato6 oata7 data8 data9 datalO detail 



pattern: 



The pattern nuft*>er (decimal) that failed the comparison. 



buf fer_of fset : The offset of tha error (decimal) within the sector read. 

where the f 5 r-*t word in the sector in offset 

It at. Offset; The offset of the error (decimal) nithin the displayed list, 

where the first word *n the list is offset 



D 
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dataX; 



Test 4 displays twelve data words rmod from the sector. 
They are displayed left to right, top to bottom. 



Error 4012 occurs when e data compare detect* a difference between 
the buffer rm»d and a known data pattern. The operator is informed If 
the error was detected by the ECC o^ EOC. The first word of the sector 
which may or may not be printed, depending on the position of the error, 
is the pattern number replicated^ in each nibble of the word. If a disk 
is not inJtally written, it is likely that data comparison failures will 
occur in th« fist word of the eector. The following is the first word 
of th/s sector for the sixteen different patterns. 



pattern 

1 
?. 
3 
4 
5 
6 
7 
8 



word 

010421 
021042 
031463 
042104 
0525^5 
063146 
073567 
104210 



pattern 

9 
10 
11 
12 
13 
14 
IS 
16 



word 

114631 
125252 
135673 
146314 
156735 
167 356 
177777 
000000 



Note that pattern 16 Is mapped to pattern 0. 



04013 CZU0C DEV FTL FRR 04013 ON UNIT 00 1ST 04 SUB 000 PC: *xxxxx 

DISK EXERCISER DM PCixxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhtmm:-ic 
DRIVE NOT ONLINE TO UOA, AND NOT SPINABLE 

If a drive droppe offline wreii* being tested (a normal occurence during 
Test 4) and some event happens that makes the drive unsplnnable ( s-jcK as 
the operator popping out the run/stop switch) error 4013 will be printed. 
If the operator inhibits dropping units, Test 4 will qo into error recovery 
and loop on <*rror 4023, spindle dropped ready, 



04014 CZUOC DEV FTL ERR 04014 ON UNIT 00 TST 
Dl'SK EXERCISER DM PC:*x>x UOA AT xxxxxx 
UNABLE TO COMPLETE SEEK -- TRIED 3 TIMES 
type bn 
GRP group CYL cylinder 



04 SUB 000 PC i xxxxxx 
DRIVE x*x RUNTIME hh*i.im:ss 



Cne* a seek has been attempted 3 times, »r\d nnvr successfully co^plet*-.i, 
error 4014 will be printed and the entire unit dropped. If the operator 
inhibits dropping units, the drive will be recalibrated, and the seek 
will be attempted again. 



04015 CZUOC SFT ERR 04015 ON UNIT 00 TST 04 SUB 000 
DISK EXERCISER OM PCtxxxx UQA AT xxxxxx DRIVE 
SEEK REQUIRED retries RETRIES OEFORt COMPLETING 
GRP group CYL cylinder 



PC; 

XXX 



HXxx'vX 
RUNTIME 



hh:mm;st> 



15 

CZUDCEO UOA 6 DISK DRV DIAG MACRO VO5.00 Wednesday 04-uan-84 16:12 Page 45-5 
USER DOCUMENTATION M 



SFQ 0060 



retr ies: 



The number of times the seek was re -Issued 



If a seek required retries, error 4015 would print to notify the 
operator* 



04016 C7U0C DEV FTL ERR 04016 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PCtxxxx LOA AT xxxxxx DRIVE xxx RUNTIME hh;mm:ss 

ERRORS DURING DRIVE INITIALIZATION AND SETUP 

THIS UOA AND ALL DRIVES ATTACHED WILL BE REMOVED FROM TESTING 

If any srrors occur during drive and test initialization, DRIVES 
ATTACHED TO THE UOA THAT HAD THE DRIVE INITIALIZATION ERRORS WILL 
NOT BE TESTED, In this case, error 4016 will be printed to notify 
th« operator. THIS ERROR DOES <<NOT>> REFER TO UOA INITIALIZATION. 
This error is unaffected by the operator inhibiting the dropping of 
units, 



04017 CZUOC DEV FTL ERR 04017 ON UNIT 00 TST 04 SUB 000 PC: r.xxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
NO VALID STATE FROM DRIVE 
NO DRIVE CLOCKS 

CZUOC DEV FTL ERR 04017 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhsmmjss 

NO VALID STATE f ROM DRIVE 

HARD PARITY OR PULSE ERROR FOR 1/2 A SECOND 



It Test 4 is <<EVER>> unable to oet vulid drive state, the drive is 
immediately dropped, and error 4017 is printed. There are two types 
of invalid state: no clocks or 'hard' errors. If Test 4 <<EVER>> detects 
no clocks, the driver is dropped IMMEDIATELY, Parity and pulse errors 
are normal, so Test 4 toltrates them, << UNLESS THEY HAPPEN CONTINUOUSLY 
FOR 1/2 A SECOND". a If they do occur for 1/2 a second, either the 
transmitter or receiver is bad, and the drive is dropped. If the 
operator has inhibited the dropping of units, Test 4 will retry the module 
that the error occurred on. 



04010 CZUDC DEV FTL ERR 0401* ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT *.***** DRIVE xxx RUNTIME hh:mm:ss 

ATTEMPT TO WRITE ON WRITE PROTECTED DRIVE 

ERROR CODE RETURNED FROM UOA* code 

REAL TIME STATE 0003 

STATUS (R TO L)t 1312 1110 0906 0706 0504 0302 0100 

code: The error (in octal) returned to Test 4 from the UOA 

when Test 4 attempted to write on the write protected drive, 

The UDA error codes (in octal) are as follows: 
code error 
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3 

4 

153 

213 

253 

313 

413 



SELECT TRACK ANO WRITE LEVEL 1 CMD NOT SENT 

LBN IS REVECTORED 

HEADER NOT FOUNO 

SEEK OR HEAD SELECT ERROR 

R/W RDY DROPPED 

DATA OR STATE CLOCK TIKEOUT 

RCVR ROY OROPPED 

REAL TIME STATE RECEIVE ERROR 



If Test 4 attempts to write on a write protected drive, error 4018 
is printed, Test 4 requires the drive to detect the attempt to write 
when write protected and return an ^rror for this error to be printed. 
If th« operator has inhibited the dropping of units, a seek will be 
issued and the write attempted again, 

04019 CZUOC HRO ERR 04019 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhsmnsss 

HEADER NOT FOUND DURING READ 

type on 

SECTORS FROM INDEX sector tr K track GRP group CYL cylinder 

ORIGIN OF SEEK: GRP group CYL cylinder 

Error 4019 occurs only when Test 4 is read : ng a OBN or R8N. Thi«? is because 
bad blocks in the diagnostic area are i ot revectored, and RBN' s ar^ what 
LBN's are revectord to, so they should r>^^r be bad. Test 4 reports this 
error if the header being searched for couldn't be Found in two 
revolutions of the disk, 

04020 CZUOC SFT ERR 04020 ON UNIT 00 TST 04 SUB 000 PC: x*xxxx 

DISK EXERCISER DM PC.-xxxx UOA AT xkxaxa DRIVE xxx RUNTIME hhjromjss 

SELECT TRACK AND READ LEVEL 1 CMO NOT SENT 

ATTEMPT attempt 

type bn 

SECTORS FROM INDEX sector TRK trac* GRP group CYL cylinder 

ORIGIN OF SEEK: GKP group CYL cylinder 

REAL TIME STATE 0003 

STATUS CR TO L)i 1312 1110 09O8 0706 0^04 0302 0100 

Select track and read or write not executed occurs when the 

LOA attempts to send the select track and read/writ* level 1 cmd, 

but receiver ready is Unasserted or the stete is invalid so it 

cannot send the command (the SERDES could also be broken so it's unable 

to send the command). The same error la generated If the UOA gets a 

header sync timeout, and when it looks at the drive's state, it is 

either invalic* or reciever ready is deasserted (header sync timeout is 

<<N0T>> a error -• it's quite norma* on a high-density disk). 

See retry /recovery section for recovery details. 



04021 CZUOC DEV FTL ERR 04021 ON UNIT 00 TST 04 SUti 000 PC: xxxxxx 

DISK EXERCISER DM PCtxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhjmmsss 
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DRIVE NOT FORMATTED IN 512 BYTE MODE -- UNABLE TO TEST 
FCT DLOCK ZERO MODE WORD; mode 

*** THIS PACK HAS AN INVALID FORMAT AND CANNOT BE USED *•* 

mode; The mode word found on the drive's FCT block zero. 

Error 4021 occurs only when Test 4 Finds that the mode word found in 
FCT block zero Is not the 512 byte mode word (126736 octal). See DEC 
STANOARO 166 "FCT Structure". Inhibiting the dropping of unit© has 
no effect on this error. 
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04022 CZUOC DEV FTL ERR 04022 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh;mm:ss 
COULD NOT 9EAD FCT BLOCK ZERO 

*** THIS PACK HAS AN INVALID FORMAT AND CANNOT BE USED *** 

Error 4022 occurs when test 4 is unable to read any copy of FCT 
block zero. See DEC STANDARD 166 "FCT Structure". Inhibiting 
the dropping of units has no effect on this error. 



04023 CZUOC DEV FTL ERR 04023 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 

LIABLE TO CONTINUE TESTING 

PORT SWITCH OUT 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 

If, oVjring testing, the operator d» tables the port that Test 4 is using 
by pooping out the port switch, Test 4 prints error 4023. CHANGING 
THE STATE OF THE PORT SWITCH FOR THE PORT THAT Test 4 IS <<NOT>> USING 
HAS NO EFFECT ON THE TEST. If dropping of units is inhibited, Test 4 
will loop in 9rrc^r recovery, printing this error, until the error 
state is corrected (by some external action). 



CZUOC DEV FTL ERR 04023 ON UNIT 00 TST 04 SUB OOO PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh;mm:ss 

UNABLE TO CONTINUE TESTING 

RUN/STOP SWITCH OUT 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 07O6 0504 0302 0100 

If, during testing, the operator cop% out the run/stop switch, 
Test 4 print* error 4023. If dropping of units is inhibited, Test 4 
will loop in error recovery, printing this error, until the error 
state is corrected (by some external action). 



CZUDC DEV FTL ERR 04023 ON UNIT 00 TST 04 SUB 000 PCj xkxxkx 
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DISK EXERCISER DM PCixxxx 
LIKABLE TO CONTINUE TESTING 
SPINDLE DROPPED READY 
REAL TIME STATE 0003 
STATUS (R TO L): 1312 1110 

If, during testing, 



UDA AT xxxxxx DRIVE xxx RUNTIME hhtmrujas 



0908 0706 0504 0302 0100 



error 4C2 

Will loop 

state is 



! 



the ftp Indie drops from its ready state, 
is printed. If dropping of units is inhibited, Test 4 
in error recovery, printing this error, until the error 
corrected (by some externa), action). 



04024 CZUOC SFT ERR 04024 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PCtxxxx UDA AT xxxxxx DRIVE xxx RUNTIME hrv.mnuss 

EDC DETECTED ERROR BUT ECC DID NOT 

RETRY retry 

ERROR RECOVERY LEVEL level 

type on 

SECTORS FROM INOEX sector TRK track GRP group CYL cylinder 

F^C COMPUTED edc 

EDC READ edc 



edc 



The edc computed and read in octal. 



Error 4024 could be caused by several problems. 1") A buffer with no 
ECC errors, but the EDC was incorrectly computed or written, or 2) UDA 
buffer RAM problem, or 3) The error is such that the ECC really doesn't 
detect an error., , This is unlikely. 

See retry/recovery section for recovery details. 



04025 CZUOC HRD ERR 04025 ON UNIT 00 TST 04 SUB 000 PC: x*xxxx 

DISK EXERCISER DM PCtxxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhjmm:ss 
WRITE ATTEMPTED MAXIMUM TIMES 
type bn 

If toree I/O errors occur when attempting to write to the drive 
(one I/C error if retries are disabled) error 4025 is printed 
to inform the operator. 



04026 CZUOC HR3 ERR 04026 ON UNIT 00 TST 04 SUB 000 PC; xxxxxx 

DISK EXERCISER DM PCtxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhtmm:ss 
READ ATTEMPTED MAXIMUM TIMES 
type bn 

If three I/O errors occur wh«n attempting to read •■'» ,m the drive 
( ne I/O error if retries are disabled) error 402u is printed 
to • 'sform the operator. 



04026 CZUOC OEV FTL ERR 04028 ON UNIT 00 TST 04 SUB 000 PC} xxxxxx 
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DISK EXERCISER DM PCjxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhtmmjss 
BOTH F<EAD ONLY <AND> WRITE ONLY BITS SET •- HOST ERROR 

Crror 4028 prints ONLY IF THERE IS A HOST CODE ERROR -- THIS IS NOT 
AN ERROR FROM A DRIVE. Inhibiting the dropping of units has no effect 
on this e.Tor, 
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04034 CZUOC SFT ERR 04034 ON UNIT 00 TST 04 SUB 000 PC; xxxxxx 

DISK EXERCISER DM PCtxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm;ss 

SERDES OVERRUN ERROR DURING READ 

ATTEMPT attempt 

type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 

ORIGIN OF SEEK: GRP group CYL cylinder 

REA_ TIKE STATE 0003 

STATUS (R TO L ) : 1312 1110 0908 0706 0504 0302 0100 



The SERDES overrun error is detected on a read operation and i 
indicative of t drive whose transfer rate is greater than 23 r* 
or a broken SEPQES. 

See retry/recovery section for recovery fetalis. 



MHZ 



04035 CZUOC SFT ERR 04035 ON UNIT 00 TST 04 SU6 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhsmmiss 

DATA OR STATE CLOCK TIMEOUT DURING RF \0 

ATTEMPT attempt 

type on 

SECTORS FROM INDEX sector TRK track GRP grouo CYL cylinder 

ORIGIN OF SEEK: GRP group CYL cylinder 

REAL TIME STATE 0003 

STATUS CR TO L): 1312 1110 0908 0706 0504 0302 0100 

The loss of drive clock occurs when the UOA Is clocking data to 
fro*r the drive through the SERDES. Failure of a word i-n be 



Or 



clocked in during a 125 millisecond time period triggers « loss of 
drive clock error. 

See retry/recovery section for recovery details. 



04036 CZUOC SFT ERR 04036 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PCjxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
DATA SY.-Ji: n.teoUT DURING READ 
ATTEMPT Btte.Mpt 

+Y.P* °° 

SECTOPb FROM INDEX sector TRK track GRP group CYL cylinder 

ORIGIN OF SEEK: GRP group CYL cylinder 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0/06 0504 0302 0100 

This error occurs on a read operation after the correct header has 
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been found and the UDA times out waiting for the data sync word 
See retry/recovery section for recovery details. 



SFQ 0065 



04037 CZUOC SFT ERR 04037 ON UTT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PCtxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 

R/W RDY DROPPED BEFORE/DURING READ 

ATTEMPT attempt 

type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 

ORIGIN OF SEEK; GRP group CYL cylinder 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 

The loss of read/writ* ready error is detected either before an 
I/O has begun when trying to send out the real *ime? command or at 
the end of an I/O operation when checking for errors. 

See retry/recovery section for recovery details. 



04038 CZUOC SFT ERR 04038 ON UNIT 00 TST 04 SU6 000 PC: xxxxxx 

DISK EXERCISER DM PC;xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:«im:ss 

RCVR RDY DROPPED BEFORE/DURING READ 

ATTEMPT attempt 

type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 

ORIGIN OF SEEK: GRP group CYL cylinder 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 

The loos of drive receiver ready is detected when the UDA is trying 
to send out a real-time read or write command. 

See retry/recovery section for recovery details. 



04040 CZUDC HRD ERR 04040 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PCtxxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhjmm:ss 
ALL COPIES OF RCT READ WITH ERROR, SEARCHING FOR 
LBN THAT UAS REVECTORED 
LAST RCT LBN SEARCHED bn 
SEARCHING FOR LBN bn 

CZUDC HRO ERR 04040 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PCtxxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhtimatss 

ALL COPI£S OF RCT READ WITH ERROR, SEARCHING FOR 

LBN WITH HEADER NOT FOUND 

LAST RCT LBN SEARCHED Li 

SEARCHING FOR LBN bn 

Error 4040 occurs when Int 4 is trying to find the RHN that replace*; 

a LBN that was revectored or whose header could not be found (both should 
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b# pavactopad), Taot 4 »*• unabla to gat a valid copy out of tha M copiaa 
of tho RCT duo to I/O arrora op ECC/EDC irrort, M >a a SOI DRIVE 
CHARACTERISTIC and •• dafinod by tho drivo. ThJt •• indicitava of 
• bod pock (HDA) or that aotnathing wrota ovar tha RCT incorroctly, 
to raformat tha aubunlt. 



•! thar 
Try 



04041 CZUOC r*0 ERR 04041 ON UNIT 00 TST 04 SUB 000 PC i kx*k** 

DISK EXERCISER DM PCjxxxx UOA AT xxxxxx DRIVE hxx RUNTIME hhimmia© 
COULD NOT FIND REPLACEMENT FOR 
LBN THAT WAS REVECTORED 
LBN TO REPLACE bn 

CZUOC HRD ERR 04041 ON UNIT 00 TST 04 SUB 000 PC: xxxmhx 

DISK EXERCISER DM PCjxxxx UOA AT xhkxxx DRIVE xxx RUNTIME hhtmnuav 

COULD NOT FINO REPLACEMENT FOR 

LBN WITH HEADER NOT FOUND 

LBN TO REPLACE bo 



Eppop 4041 only occur a Mhan Toot 4 i 
to tryino to find tho R8N thot pool 
in tho RCT) op whooo hoadop could not 
tho modio undoi" tho hoadar hoo "grown 
Toot 4 moo unabla to find on ontpy in 



punning in tho cuatomar dote opoo* mnd 

LBN that Mao ravactorad (axjot bo 
bo found Cohould bo in tho RCT. onlaaa 
a bad opot pacantly). In aithap cooo* 
tho RCT for tho tho ooctor ond tho oubunit 



ohould bo pofopffattod. In tho cooo of tho povoctorod LBN, tho cauoo of tha 

RCT'o coppuption ahould bo dotopminod (ovon Mitn tho hoadop not found, 
tho RCT «ay havo boon coppuptod bocouoo a hoadop going bod without Marning 
Tog. tho foPMOttOP not boing ablo to ooo it ii a waak apotl ia a vary 
low probibility occuranco), 



04042 



04044 



CZUDC 0€.y FTL ERR 04042 
DISK EXERCISER DM PC«*kx* 
TIMEOUT WAITING FOR SECTOR 
GRP gpoup CYL cylindor 
REAL TIME STATE 0003 
STATUS (R TO L)i 1312 1110 



ON UNIT 00 TST 

^X)A AT ****** 
OR INDEX PULSE 



04 sue 000 
DRIVE *** 



PC ; \X**** 

RUNTIME hhjmmsas 



0908 0706 0504 0302 0100 



Eppop 4042 occur* Mhon tha UOA wicpocoda ntvtr 
op indax poloa fpo* tha dp i va bafora a p*ad or 
If dropping of unita ia inhibitod, a aaak Mill 
tha writa attamptad again. 



da toe to a a#ctor 
mt i to oparat ion, 
ba iatuad, and 



CZUOC STf ERR 04044 ON UNIT 00 TST 04 SUB OOO PC j kmmx 

DISK EXERCISER DM PCixxxx UOA AT hkmkx ORIVE xxx RUNTIME hhjmmjao 

SEEK OR HEAD SELECT ERROR DETECTED DURING WRITE 

ATTEST ott*«pt 

LBN bn 

SECTORS FROM INDEX aoctor TRK tpac^ GRP group C*L cyl indar 

ORIGIN OF SEEK: GRP group CYL cylindor 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0906 0706 0504 0302 0100 



Sot arror 4Q45 for dttcript >oru 
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See retry/rscovery **ctlon for recovery detail*, 



PC: 

XXX 



xxxxxx 
RUNTIME 



hh 2 mm s ss 



04045 CZUOC SFT ERR 04045 ON UNI i 00 TST 04 SUB 000 
DISK EXERCISER DM PCixxxx UDA AT xxxxxx DRIVE 
SEEK OR HEAD SELECT ERROR DETECTED DURING READ 
ATTEMPT attempt 
LBN bo 

SECTORS FROM IN0£X sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK j GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS (R TO L)j 1312 1110 0908 0706 0504 0302 0100 

Errore 4044 and 4045 occur when the header eoffpariaa-i routine determine* 
that the drive i* poeitioned at the wrong phyeical cylinder, or that the 
wrong head (which can be cylinder*, group* or track*, or any combinat ion 
depending on the drive) had been selected. Thi* error only occur* nhen 
the drive itself had not detected the misseeV or incorrect head *elected. 



NOTE { The*e error* will only be detected when 
Test 4 in the customer data area. Thi* 
when running in th« diagnostic *re* 4 



the operator i* running 
error will <<n*ver>> appear 



See retry /recovery section for recovery detail*. 



04047 CZUOC SFT ERR 04047 ON UNIT 00 TST 04 SUB 000 PC : xhxkxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh2mm;ss 

DATA OR STATE CLOCK TIMEOUT DURING WRITE 

ATTEMPT attempt 

type bn 

SECTORS FROM INDEX **ctor TRK track GRP group CYL cylinder 

ORIGIN OF SEEKj GRP group CYL cylinder 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 

The lo*« of drive clock occur* when the UOP 1* clocking data to 

from the drive through the SEROES. Failure of a word to be 

clocked In ouring a 125 millisecond time period trigger* a loss 
drive clock e»*ror, 

See retry/recov*ry *ection for recovery detail*, 



or 



of 



04048 CZUOC SFT ERR 
DISK EXERCISER 
R/W ROY DROPPED 
ATTEMPT attempt 
type bn 

SECTORS FROM iNOEX sector 
ORIGIN OF SEEK: GRP group 
REAL TIME STATE OO03 
STATUS (H TO l)i 1312 1110 



04048 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
OM PCjxxxk uDA AT xxxxxx ORIVE xxx RUNTIME 
BEFORE/DURING WRITE 



hh : mmjss 



TRK 

CYL 



track GRP 
cyl inder 



group CYL cylinder 



0908 0706 0504 0302 0100 



The lo*« of read/writ* ready error i* detected either before an 
I/O has begun when trying to mr\d out the real time command or at 
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See retry/recovery ©action for recovery data! la, 
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04049 CZUOC SFT ERR 04049 ON UNIT 00 1ST 04 SUB 000 PC t xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm:sa 

RCVR ROY DROPPED BEFORE/DURING WRITE 

ATTEMPT attempt 

type bn 

SECTORS FROM INDEX aactor TRK track GRP group CYL cylinder 

ORIGIN OT SEEK: GRP group CYL cyl'.ndtr 

REAL TIME STATE 0003 

STATUS CR TO L): 1312 1110 0908 0706 0504 0302 0100 

Tha loaa of driva receiver raady ii datactad whan tha UOA is trying 
to aand out a reel -time raad or write command. 

Saa ratry/racovary section for racovary data i Is, 

04050 C2U0C DEV FTL EPR 04050 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PCixxxx UOA AT xxxxxx DRIVE xxx RUNTIME htv.mmjss 
OPERATOR ERROR IN ANSWERING MAWAL INTERVENTION QUESTIONS FOR THIS UNIT 
BEGIN/ENO SET STARTING BLOCK NUMBER GREATER THAN ENOING BLOCK NUMBER 

Thia ia a Taat 4 initialization error dua to en operator arror . Go back 
to tha manual intervention questions and chack tha anawa^a to tha 
BEGIN/ZND aat queetions. Inhibiting tha dropping of unit© has no effect 
on thia arror, 

04051 CZLOC DEV FTL ERR 04051 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PCrxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mmjss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
THE BEGIN/ENO SETS OVERLAP 

Thia la a Taat 4 initialization error o\*e to an operator error. Go bee* 
to the manual intervention question* and check the answers to th* 
BEGIN/ENO aet questions. Inhibiting the dropping of units has no effect 
on this error. 



04052 CZUOC DEV FTL ERR 04052 ON UNIT 00 1ST 04 SUB 000 PC : xxxxxx 

DISK EXERCISER OM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhimmjss 
OPERATOR EOROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
BEGIN/ENO SET ENDING BLOCK NUMBER EXCEEDS MAXIMLH 
MAXIMW BLOCK NUMBER ON DEVICE IS maximum block number 



max ftVoflfi _b lock _numbe r ; 



This is the highest block number the operator 
can speci fy . 



U: 
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This is a last 4 in i 1 1 al i zat Ion amor due to an operator error. Go back 
to tha manual intervention queetlone and check the anewera to tha 
BEGIN/ENO aat question*. Inhibiting tha dropping of units has no affect 
on this arror, 



04053 CZUOC DEV FTL ERR 04053 ON UNIT 00 TST 04 SUB 000 PC : xxxxxx 

DISK EXERCISER DM PCtxxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh;min;ss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS TOR THIS UNIT 
DUPLICATE BAD BLOCKS 

This is a Test 4 in! t lal izat : on error due to e."> ooarator arror. Go back 
to tha manual intarvantlon Questions and check tha answers to tha 
BAD BLOCK Questions* Inhibiting tha dropping of units has no effect 
on this error. 



04054 



CZUOC DEV FTL ERR 04054 ON UNIT 00 TST 04 SUB 000 PC : xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:m*n:ss 

OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 

BAD BLOCK NUMBER EXCEEDS MAXIMUM. MAXIMUM BLOCK NUMBER 

ON DEVICE IS maximum block number 



max i mum M b lock _number j 



This is the highest block number the operator 
can specify. 



This is a Test 4 initialization error due to an operator error. Go back 
to the manual Intervention Queations mnd check the answers to the 
6A0 BLOCK <*iestiona. Inhibiting the dropping of units has no effect 
on this error, 

04055 CZUOC DEV FTL ERR 04055 ON UNIT 00 TST 04 SUB OOO PC ; xxxxxx 

DISK EXERCISER DM PC;xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm>ae 
OPERATOR ERROR IN ANSWERING MANUAL. INTERVENTION QUESTIONS FOR THIS UNIT 
STARTING CYLINDER GREATER THAN ENDING CYLINOER 

This is a Test 4 initialization error due to an operator arror . Go back 
to the manual Intervention Questions and check the answers to the 
STARTING AND ENDING CYLINDER questions. Inhibiting the dropping of units 
haa no effect on thie error, 



04Q56 CZUOC DEV FTL ERR 04056 ON UNIT 00 TST 04 CUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhjmmjss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
RANDOM ANO SEQUENTIAL SEEKS CANNOT BE MIXED WITHIN A UNIT 

Error 4056 is an operator error. The error occurs on a multiple subun I t 
drive when one aubunlt Is selected to run in random mode, mr\d another is 
selected to run in sequential mock. This mix Is not supported, so the 
above message la issued. Inhibiting the Cropping of units hos no effect 
on this error, 
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04057 CZUOC DEV FTL ERR 04057 ON UNIT 00 TST 04 SUB 000 PCs xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm;ss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR 1HIS UNIT 
OVERFLOW WHEN CALCULATING THE L/DBN FROM THE GIVEN CYLINDER 
CYLINDER TOO LARGE 

This is a Test 4 init ializat >on trror due to an operator trror, 

The operator entered a cylinder number, that wh*n convartad to a block 

number, the block number exceeded C 2**28) - 1. Go back 

to tha manual intarvantion questions *nd chack the anawers to the 

STARTING ANO ENOING CYLINDER questions. Inhibiting tha dropping of units 

ha© no affact on this error, 



04058 CZUOC OEV FTL ERrt 04058 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER OM PCjxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
TRACK EXCEEDS MAXIMUM FOR DEVICE. MAXIMUM IS max! mom track 



max imum_ track j 



This ia the highest track number the operator can 
epocify. 



This is a Teat 4 Initialization error due to an operator •r-or, Go bock 
to ^he manual intervention o^jestions and check the answers to the 
TRACK o^>estions, Inhibiting the dropping of units has no effect 
on this error. 

CZuDC DEV FTL ERR 04058 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PCsxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh : mm:ss 
OPERATOR ERROR IN ANSWER^*; MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
GROUP EXCEEDS MAXIMUM FO* DEVICE, MAXIrKJM IS maximum group 



max i num_group : 



This Is the highest group number the operator can 
spec i fy . 



This Is a Test 4 initialization error oV*e to an operator error. Go back 
to the manual intervention questions and check tht answers to the 
GROUP questions. Inhibiting the dropping of units has no effect 
on this error. 

04059 CZUOC DEV FTL ERR 04059 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THTS UNIT 
TWO IDENTICAL TRACKS 



tielization error 



due to an operator error. Go back 



This is a Test 4 

to the manual intervention questions aod check the answers to the 
TRACK questions. Inhibiting the dropping of units has no effect 
on this error, 



CZUOC DEV FTL ERR 04059 ON UNIT 00 TST 04 SUB 
DISK EXERCISER DM PCixxxx UOA A< xxxxxx ORIVE xxx 



000 PC: xxxxxx 

RUNTIME hhrmmjss 
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OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
TWO IDENTICAL GROUPS 

This is a Tnt4 initialization error due to an oparator error. Go back 
to the manual intervention questions and chack tha ansners to the 
GROUP questions, Inhibiting the dropping of units has no effect 
on this error. 



04062 CZUOC OEV FTL ERR 04062 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PCix^x UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm : os 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
D6N COMPUTED FROM END CYLINDER GIVEN EXCEEDS MAXIMUM DBN NUMBER ON 
DEVICE - CYLINDER TOO LARGE 



This is £ Test 4 initialization error. 

Note that though there may be writeable DBN's on the 'last' cylinder, 
the read only diagnostic area may start on that same cylinder, and Test 
tries to write to the ar\<i of the cylinder that the operator specified. 
Therefore, specify the previous cylinder if cylinders must be specified, 
Inhibiting the dropping of units has no effect on this error. 



CZuDC DEV FTL ERR 04062 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC;xxxx UOA AT xxxxxx DRIVE xx;< RUNTIME hh:r™n;ss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
LBN COMPUTED FROM END CYLINDER GIVEN EXCEEDS MAXIMUM LBN NUMBER ON 
DEVICE - CYLINDER TOO LARGE 



This is a Test 4 
Note that thoutf> 
the RCT area may 
wr i te to the end 
specify the prev 



initialization error. 

there may be wrlteable LBN's on the 'last* cylinder, 

start on that same cylinder, and Test 4 tries to 

of the cyli ne'er that the operator specified. Therefore, 

ous cylinder if cylinders must be specified. 



Inhibiting the dropping of unit* has no effect on this error 



04063 CZUOC 3FT ERR 
DISK EXERCISER 
REAL TIME STATE 
ATTEMPT attempt 
type bn 

SECTORS FROM INOEX sector 
ORIGIN OF SEEK: GRP group 
REAL TIME STATE 0003 
STATUS CR TO L): 1312 1110 



04063 ON UNIT 00 TST 0'. CIB 000 PC: xxxxxx 
DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME 
RECEIVE ERROR DURING WRITE 



hhtmmjss 



TRK 
CYL 



track GRP 

cy 1 inder 



group CYL cylinder 



09")6 0706 0504 0302 0100 



The real time drive stave r*c*lv* error is detected at the 9r\d of an 
I/O operation and indicates that trer- mbv a pulse or parity error 
in the receipt of the drive's state during the 1/0 operation. 

See retry/recovery section for recovery details. 
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04064 



CZUOC SFT ERR 04064 ON UNIT 00 TST 04 SU6 000 PC; xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhjmmjss 

REAL TIME STATE RECEIVE ERROR DURING READ 

ATTEMPT attempt 

type bo 

SECTORS FROM INOEX sector TRK track GRP group CYL cylinder 

ORIGIN Of SEEK: GRP group CYL cylinder 

REAL TIME STATE 0005 

STATUS (R TO L): 1M2 1110 0908 0706 0504 030? 0100 

The real time drive elate receive error ie detected at the end of an 
I/O operation and indicates that there was a pulse or parity error 
in the receipt of the drive' e state during the I/O operation. 

See retry/recovery section for recovery details* 



04066 



04069 



CZuUC HRD ERR 04068 ON UNIT 00 TST 04 SU6 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm;ss 

UNKNOWN ERROR COOE DURING WRITE 

ERROR COOF RETURNED error^code 

REAL TIME STATE 0003 

STATUS (R TO L): 1512 1110 0908 0706 0504 030<? 0.100 



error.codej 



This is the error code returned to Test 4 by the UOA 
that Test 4 does not racognize. 



The unknown error code occurs when the UOA returns an error code from 
an operation that Test 4 does not recognize. Possible UDA microcode 
change without Test 4 update. 

See retry/recovery section for recovery details, 



CZUOC HRD ERR 04069 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh;m<n;ss 

UNKNOWN ERROR COOE DURING REAO 

ERWOR COOE RETURNED error code 

REAL TIME STATE 0003 

STATUS (R TO L): 131? 1110 0908 0706 0504 0302 0100 



error„code: 



This is the error code returned to Test 4 by the UOA 
that Test 4 does not recognize. 



The unknown error code occurs wh«n the UOA returns an erro^ code • rom 
an operation that Test 4 does not rerognize. Possible UOA microcode 
change without Test 4 update. 

See retry/recovery section for recovery details. 



04070 CZUOC SFT ERR 04070 OH UNIT 00 TST 04 SUB 000 PC: xkkx .a 

DISK EXERCISER DM PCixxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhjmmjss 
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TIMEOUT Or SEND 

command type 

REAL TIME STATE 0003 

STATUS (R TO I.): 1312 1110 0908 C7^.. 0504 0302 0100 



SFQ 0073 



command. type: See section following error 4078 For o description 

If Test 4 tries to sand a level 2 command to the drive, and receiver 
ready is deasserted, error 407 occurs. 

See retry/recovery section for recovery details, 



04071 CZUOC SFT ERR 04071 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhjmmiss 

TIMEOUT OF RECEIVE 

command . type 

REAL TIME STATE 0003 

STATUS (R TOD: 1312 1110 0908 0706 0504 0302 0100 

command ..type: See section following error 4078 for a description 

This error Is a failure of th« drive to respond to an SDI level 2 
command (see the SDI specification) before the dr i ve-suppl led 
command timeout expires. 

See retry/recovery section for recovery details. 

04072 CZUOC SFT ERR 04072 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 

FIRST WORD RECEIVED WAS NOT START FRAME 

command _ type 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 

command_type: See section following error 407 1 for a description 

The first word received by the UDA from the drive was not a valid 
message start fra.ne. 

See retry/recovery section for recovery details, 



04073 CZUOC 5FT ERR 04073 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 

FRAMING ERROR ON LEVEL RECEIVE 

command _ type 

REAL TIM* STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 

command .type: See section following error ^0 78 tor a description 

Error 4073 is caused by on* or more of the following conditions: 
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1) Illegal frame code •— the frame is not a message start, continue, 
or end frame, 2) Illegal sequence of frames -- such as a message 
start frame without tvtr receiving a message ^rxi frame. This can be 
caused by the drive sending a response before the UOA asserts receiver 
ready, or a random hit on the SOI cable that garblas a frame or a bad 
drive transmitter- or UOA receiver. 

Sec retry/recovery section for recovery details. 



SFQ 0074 



04074 CZUOC SFT ERR 04074 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhjmmjss 

CHECKSUM ERROR ON LEVEL RECEIVE 

command. type 

REAL TIME STATc* 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 

command.type: See section following error 4078 for a description 



The checksum attached to a message end frame did not match the checksum 
computed over the level 2 command. This could be caused by a bad drive 
transmitter, b*4 UOA receiver* incorrectly computed checksum by the 
drive (unlikely) or a random hit on the SOI cable. 

See retry/recovery section for recovery details. 



04075 CZUOC STT ERR 04075 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxhx ORIVE xxx RUNTIME hhjmmjss 

BUFFER SIZE SMALLER THAN LEVEL 2 RESPONSE 

command type 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0900 0706 0504 C302 0100 

command. type: See section following error 4078 for a description 

The buffer size set aside for the response was not large enough for the 
response received. This is caused by the drive sending a response that 
is incorrect for the request sent to the dri\/^ t or the drive sending some 
garbage with the response. 

See retry/recovery section for recovery details. 



04Q7& CZUOC SFT ERR 04076 ON UNI1 00 TST 04 SUU 000 PC: 
DISK EXERCISER DM PC: xxx* UOA AT xx-.axx DRIVE xxx 
RESPONSE Of LEVEL 2 CMO NOT AS EXPECTED 
command ..tvpe 

EXPECTED RESPONSE expected.rjepcnse 
RESPONSE RECEIVED r«j*>on*e received 
REAL TT,MC STATE 0003 
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 



XXHXXX 

RUNTIME hh:mm;ss 



command ..type: 



See section following error 4078 for a description 
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expected_response: Thi9 is the correct response (HEX) for the commend. 

re9ponse_received: This is the response received from th* drive, (HEX) 

where a 70 Is an unsuccessful response. Any other 
than a 7D for this value Indicates a <<VERY>> sick 
drive. 

This is caused by receiving an UNSUCCESSFUL responre from the drive, or 
the drive sending some response other than the correct response for the 
request sent to the drive. Sec the contents of status for the unexpected 
response error (or reason). 

See retry/recovery section for recovery details, 

04077 CZUOC H*D ERR 04077 ON UNIT 00 TST 04 SUB 000 PC: m:.xxx 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm:99 

DRIVE NEVER DEASSERTED RECEIVER READY AFTER LEVEL 2 SEND 

command_type 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 

command_type: See section following error 4078 for a description 

This is caused by the drive not seeing a command sent by 

the UDA. The drive must deeesert receiver ready to acknowledge 

that it did see a command via the SDI, If the drive saw only 

part of the command, it would have marked the command as 

unsuccessful. But in this case, the drive did not see any 

of the command and is now waiting for a command to be sent 

from the UOA* 

04078 CZUOC HRD ERR 04078 ON UNIT 00 TST 04 SU6 000 PC: xikxxh 

DISK EXERCISER DM PC;x*xx UOA AT xxxxxx DRIVE xxk RUNTIME hh:mm:os 

UNKNOWN ERROR COOE RETURNED FROM LEVEL 2 RECEIVE 

command .type 

ERROR COOE RETURNED error code 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 

ccmmnnd_type: See section following error 4078 for a description 

error.code: This is th# error code returned to Test 4 by the UDA 
that Test 4 does not recognise, 

T he unknown «rror code occurs when the UOA returns an error code from 
an operation that Test 4 does not re-cognize* Possible UDA microcode 
change without Test 4 update. 

See retry/recovery section for recovery details. 

NOTE; Errors 4070 - 4078 will become device fatals if attempted 3 t i roes . 
If dropping of units are inhibited, error recoverv is the same as 
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if the error was a soft error, 

command^ type; in errors 4070-4078 command_type is one of the following 

level 2 commands t 

ATTEMPTING TO BRING DRIVE ONLINE 
ATTEMPTING TO ISSUE SEEK 
ATTEMPTING TO GET STATUS 
ATTEMPTING DRIVE CLEAR CMO 
ATTEMPTING TO BRING DRIVE ONLINE 
ATTEMPTING TO CHANGE MODE 
ATTEMPTING ERROR RECOVERY CMD 
ATTEMPTING TO ISSUE SEEK 
ATTEMPTING TO RECALIBRATE 

The following co#wnands_typ%s occur only during 
initialization, and nIII cause a device fatal if 
they occur. Inhibiting the dropping of units has no 
effect on these errors, 

ATTEMPTING TO SPIN UP DRIVE 
ATTEMPTING TO GET COMMON CHAR 
ATTEMPTING TO GET SU8UNIT CHAR 

If <<ANY>> error occurs during Initialization, <<N0>> testing 
is done on <<ANY>> drive attached to the UOA that the 
initialization erorr occured on. See error number 4016. 
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3.2.9 SPECIAL DEVICE FATAL (05000) 



05000 CZUOC DVC FTL 05000 ON UNIT 00 TST 002 SUB 000 PC: *xxxx* 

DISK zzzzzzzz DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 

UNABLE TO PINO REQUESTED DRIVE FOR TESTING 

THE FOLLQUING IS VISIBLE ON THE PORTS 

UOA PORT -- description 

UOA PORT 1 -- description 

UOA PORT 2 -- description 

UOA PORT 3 -- description 

Where zzzzzzzz is either 'RESIDENT', 'FUNCION' or 'EXERCISER- 

This message is presented when the specified drive 

was not found by test 2, test 3 or test 4 on *ny of 

the ports. A description of wh*t was each port follows. 

NO DRIVE ATTACHED 

- There is nothing or the port. If there is suppose to be 
a drive on this port, make sure there is an odd number of 
cables between the UOA and the drive and make su'^e the 
cables are properly attached. 

RCVR ROY NEVER ASSERTED 

- The device on the port did not assert RCVR RDY while 
trying to get state, 

TIMEOUT OF SEND 

- Sending an SDI command timed out, RCVR RDY is not 
asserted. 

TIMEOUT OF RECEIVE 

- Receiving an SDI command timed out. The drive failed 
to respond to an SDI level 2 command before a timeout 
expi red. 

FIRST WORD RECEIVED WAS NOT START FRAME 

- The first word received by the UOA from the drive was 
not a valid message start frame. 

FRAMING ERROR ON LEVEL RiCEIVE 

- The device and the UOA are out of sync or an illegal 
frame code (the frame is not a message start, continue, 
or end frame) or illegal sequence of frames. This can 
be caused by the drive sending a response before the 
UOA asserts receiver ready, or a random hit on the SDI 
cable that yarbles a frame or a bad drive transmitter 
or UOA receiver, 

CHECKSUM ERRW ON LEVEL RECEIVE 

- The checksum attached to a message mo<i frame did not 
match the checksum computed over the level 2 command. 
This could b-3 caused by a bad drive transmitter, bad 
UOA receiver, incorrectly computed checksum by the 
drive (unlikely) or a random hit on the SDI cable. 
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response: longer than expected for cmo 

- The buffer size set aside for the response was not 
largu enough For the response received. This is 
caused by the drive sending a response that is 
incorrect for the request went to the drive, or the 
drive sending some garbage with the response. 

DRIVE n[ , consecutive drive numbers if subunited drive] [further explanation] 
A drive Mas found at the end of the cable. It may be a subunited 
drive, so all the *ubunit numbers are printed. A further 
explanation may be presented. These further explanations ore? 

DRIVE NOT H AILAQLE TO THIS UOA 

- 1 \t drive nas found but is not available to this 
UOA. It may be cXjal ported and the drive is online 
to another controller. 

UNSPINABLE DRIVE 

- The drive is unspinable* The drive may be powered 
up but the RUN/STOP switch may be popped out, 
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3.3 TEST 4 RETRY/RtCCVERt METHODS 



ECC Error on Ditk Reed 

ECC DETECTED ERROR, BUT CORRECTION FAILED 

ECC CORRECTIONS EXCEED THRESHOLD 

ECC DETECTED ERROR (If ECC correction disebled) 

R* try /Recovery - The UOA or Test 4 will first r«-r«»d the sector 
with the trrontout ECC N timet, then N time* for eech lev*) of 
error recovery the drive oupporte. The value of N it ir SDX drive 
character istic. Thie retry mecheni** Mill per*i*t until either 
the recovery level reechee zero or the operation *ucc**ds. 
It *hould be noted that the manual 

intervention question* can disable retriea (in thie case the recovery 
foils the first time) and disable error correction (i.e., no ETC 
correction will be performed). ECC correction and retries are 
<<ALUAYS>> enabled when the Test 4 is reeding the RCT. 

Recovery succese - One soft srror is counted for the sntire operation 
including retries. 

Recovery Failure - Tsst 4 will i««ue a hard error for the sector, No 
soft errors will bo counted. 



Error Detecting Code (EDO Error 

EDC DETECTED ERROR BUT ECC DID NOT 

ECC CORRECTION SUCCEEDED, BUT EOC DETECTS ERROR 

Thia error it indicative of a ODA hardware mrror . either a SERDES 
failure or an undetected RAM failure, or a sector that was written 
with an Incorrectly computed EDC. 

Retry/Recovery - The UOA or Test 4 will re-read the eector w*th 

in* erroneous EOC N times, then N times for each level of error 

recovery the drive supports. The value of N is en SOI drive 

character i at ic, Thie retry mechaniem will per* i at until either 

the recovery level reaches zero or the operation succeeds. 

It snould be noted that the uenuel 

intervention question* can disable retries (in thi* case the recovery 

fail* the fir*t time). Retries are <<ALUAyS>> enabled when the Te*t 4 

i* reading the RCT. 

Recovery tuccttt - On* *oft trror ; s counted for the entire operation 
including retries, 

Recovery Failure - Teat 4 will issue » hard error fgr th* sector, No 

soft errors will be counted. 
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SDI Level 2 and Asynchronous Error* 

The SDI level 2 tr^on are a* followe: 

o Packet ecknowladge failura 

o Laval 2 command error reeponea. "DE" ^it aat 

o Laval 2 command mrror raaponaa, "PE" or "RE" bit aat 

o Receipt of erroneoue dr i va reeponse 

o Seek coaiplata timeout 

o Asynchronous drive arrora 

Laval c mrror* ara always retried, even if retries ara disabled in 
tha manual intervention Question*. 

In the following ratry/racovary algorithms, tha Taat 4 ' Ganor ic mrror 
racovery' ia tha following steps; 

1, leeue online command 

2^ G*t status 

2o. If tha port, run or epindle ready (P5, RU or SR) bit ia 
deesserted, cm Immediate device fatal error ia reported 
and the unit and all i ta subuni*-s ire dropped from testing. 

2b. If the recalibrate requested (RR^ bit is set. test 4 will 
issue a RECALIBRATE, then SEEK <<AFTER>> generic error 
recovery ia complete. 

2c. If the drive error (DE) bit is set. Test 4 will issue a SEEK 
<<AFTER>*» generic error racovery is complete. 

3. If no drive errors, go to 5 

4. Send DRIVE CLEAR command 

5. Change mode 

NOTE: If the drive's timeout expiree once, ao the dr i se assert* attention 

just to get Test 4 to issue a level 2, Test 4 nUI go through the abov* 
error recovery. However, sine* the timeout expiring is not on error, 
no ar^or massaga is iasuad. 
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Packet Acknowledcje Failure 

TIMEOUT Of SEND 
TIMEOUT OF RECEIVE 

The timeout of send occur* when the UOA attempts to send e level 2 
command to the drive, but the drive's receiver reedy is *ot asserted, 
Timeout of receive Is a failure of the drive to respond to an SOI 
level 2 command (see the SDI specification) before the dr I ve-euppl led 
command timeout expires. These errors ore grouped toother because 
their recoveries are the same. 

Retry /Recovery - UOA * The steps listed belo* are performed, 

1. Tn* drive I* In* ti all zed. 

«?. An f?DI GET STATUS command is Issued. 

3. If the status obtained in the previous step Indicated 
error conditions, these error conditions are resolved and 
then cleared by ao SDI DRIVE CLEAR command, 

4. An SDI SEEK command Is issued. 

5. Th* command Is retried. 

Retry /Recovery - Test 4 - The steps listed below are performed. 

1. The drive is Initialized 

2. Test 4 Generic error recovery is performed 

3. An SDI SEEK command Is Issued. 

4. The command Is retried. 

Recovery success - One soft error is counted for the entire operation 
I nc lud I ncj re t r I es . 

R%;overy Failure - The above sequence will be related 

two times ano, if the failure persists, the Teat" 4 will issue a device 

ratal error and the drive and all its subunlts will be dropped. 

It should be ^^ 

noted that the retry etraodgy for SDI level 2 error* involves 

Is^ulncj additional level 2 commands. The retry count Is the sum 

of all retries on all SDI level 2 commands, including those 

commands issued in recovery attempts, 
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Level 2 Command Error Response - "OE" Bit Set 

RESPONSE OF LEVri 2 CMO NOT AS EXPECTED 
SEEK RECEIVED UNSUCCESSFUL RESPONSE 

An UNSUCCESSFUL response to a level 2 command, with the "DE " bit 
sat In tha status response, notiflae tha Taat 4 that a drive 
error Mat detected Cor occurred) in connection with the execution 
of tha SDI command, 

Retry /Recovery - UOA - The ateps listed below are performed. 

1. An SDI GET STATUS command Is issued, 

2. Tha drl\^^ error !• cleared by an SDI DRIVE CLEAR command 
ond a SEEK command is issued for the cylinder where tho 
drive was positioned whan the error was reported, 

3. The comnand is retried. 

Retry /Recovery - T*st 4 - Tha steps listed below ara performed. 

1. Taat 4 Generic error racovery !a performed 

Note that because the "DE" bit is set, Test 4 Qeneric error 
recovery will iasue a SEEK (aee generic error recovery) 

2, The command is retried 

Recovery success - One soft error is counted for the entire operation 
including ratries. 

Recovery Failure - The above sequence is repeated two 
times txxl, if the failure pereiato, tha Test 4 will issue a device 
fatal error and the drive and all ita eubun i t« will be dropped. 
Note that the ^^ 

retrv strategy for SOI leval 2 errors involves issuing additional 
level 2 commands. The retry count is the aum of all retries on 
all SDI level 2 commands, including those commands issued in 
recovery attempts* 
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Level 2 Command Error Response - "PE" or "RE" Bit Set 

RESPONSE OF LEVEL 2 CMO NOT AS EXPECTED 
SEEK RECEIVED UNSUCCESSFUL RESPONSE 

An UNSUCCESSFUL respons* to a ltvtl 2 command with the "Pt" or 
"RE" bit set in the status response notifies the Test 4 that 
t'*>* command either was not appropriate for tha state of the drive, 
or that the command contained invalid argument©, 

Retry/Recovery - UOA - The steps lislsd below are performed, 

1. An SDI GET STATUS command is issued 

2. The drive error is cleared by an SDI DRIVE CLEAR command. 

3. The controller ^rifles the state of the drive and, if 
possible, retries the level 2 command* Otherwise, the 
UOA notifies the host and bypasses subsequent retries. 

Retry/Recovery - Test 4 - The steps listed b*low are performed. 

1, Test 4 Generic error recovery is performed 

2, The command 5s retried 

Recovery success - One soft error is counted for th* entire operation 
including retries. 

Recovery Failure - The above sequence is repeated two 

times and, if the failure persists, the Test 4 will issue a device 

fatal error and the drive and all its subunits will be dropped. 

Note that the retry 

strategy for SDI level 2 errors involves issuing additional level 

2 commands. The retry count Is the sum of all retries on all SDI 

level 2 commands ♦ including those commands issued in recovery 

attempts. 
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Receipt of an Erroneous Drive Response 

FIRST WORD RECEIVED WAS NOT START FRAME '• 

FRAMING ERROR ON LEVEL RECEIVE i 

CHECKSUM ERROR ON LEVEL RECEIVE ! 

BUFFER SIZE SMALLER THAN RESPONSE 
UNKNOWN ERROR CODE RETURNED FROM LEVEL 2 RECEIVE Chard error) 

The first word not start frame error is caused when the UOA does not see a 
valid message start frame as the first frame received from the dr\\/^ t 
The framing error is caused by tNe UDA receiving an illegal frame 
code -- the frame is not a message start, continue, or ^nd frame or II! ^gal 
sequence of frames -- such as a message start frame without ever receiving 
a message mcid frame. The checksum error occurs when a massage end frame 
checksum did not match the checksum computed over the level 5 command. 
The buffer size smaller than response error occurs when the buffer set 
a**ide for the response was net large enough for the response received. 
The unknown error code is returned when the UOA returns en error code 
that the Tost 4 does not recognize. These errors are grouped together 
because their recoveries are the same. 

Retry/Recovery - UOA - The steps listed below are performed. 

1. An SOI GET STATUS command »s issued. 

2. If the status obtained in the previous step indicated 
error conditions, these error conditions are resolved and 
then c)»*red by an SDI DRIVE CLEAR command, 

3. The command is retried. 
Retry /Recovery - Test 4 - The steps listed below are performed. 

1. Test 4 Generic error recovery is performed 

2. The commend is retried 

Recovery success - One soft error is counted for the entire operation 
including retries. 

Recovery Failure - The above sequence is repeated two 
times and* if the failure persists, the Test 4 will issue a device 
fatal error and the drive and all its subunits will be dropped. 
Note that the ^^ 

retrv strategy for SDI level 2 errors Involves Issuing additional 
level 2 commands. The retry count is th* sum ot all retries on 
all SDI level 2 commands, including those commands issued in 
recovery attempts. 
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Seek Complete Timeout 

ATTN ASSERTED DURING SEEK 

SEEK DID NOT COMPLETE, NEITHER ATTN OR R/rJ RDY WAS ASSERTED 

This error occur* when the drive Fail* to aeeert READ/WRITE READY. 
indicating, the successful completion oF a seek, or assents the SDI 
ATTENTION signal without asserting the READ/WRITE READY atonal, 
indicating the unsuccessful completion of a seek. 

Retry /Recovery - UOA - The steps listed below are performed, 

1. An SDI GET STATUo land is i<?*iued. 

2. If the status obtained in the previous step indicated 
error conditions, these error conditions are resolved and 
thert cleared by an SDI DRIVE CLEAR command. 

3. The SEEK is retried* 

Retry/Recovery - Test 4 - The steps listed below *re perFormeH, 

1. Test 4 Generic error recovery is performed 

2. The SEEK is retried 

Recovery success - Ore soFt error is counted for the entire operation 
including retries. 

Recovery Fajlurt - The above sequence :s repeated two 

times 9in<^ t if the failure persists, the Vest 4 will issue a device 

fatal error and the drive and all its subunits will be dropped. 

Note that the 

retry strategy for SDI level 2 errors Involves Issuing additional 

l#vel 2 commands. The retry count is the sum of all retries on 

all SDI levrl 2 commands i including those commands issued in 

recovery attempts* 
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Psynchronous Drive Errors 

ATTN ASSERTED UNEXPECTEDLY, ASYN DRIVE ERROR OR LOGGABLE 
INFORMATION 

Asynchronous drive errors are those errors reported by the drive 
which are not related *:o a level 2 or command. These srrors art 
reported by tha drive using the SDI ATTENTION signal. Examples 
are OFF CYLINDER and HOM OVERTEMPERATURE errors. OrJve errors are 
reported to the controller by the "DE" or "WE" bit being set in 
the error byte in tha status reapor.se. 

Retry/Recovery - UOA - The steps listed below are performed. 

1. An SOI GET STATUS command is issued, 

a. The drive error is cleared by an SDI DRIVE CLEAR command 
and, if the error is not "WE", a SEEK command is issued 
for the cylinder where the drive was last positioned. 

Retry/Recovery - Test 4 - The steps listed below are performed. 

1. Test 4 Generic error recovery is performed 

2. A SEEK ts issued 

NOTE: A "WE" is a write on a write protected drive; Test 4 detects 
this in a different manner, so "WE" will r\tv«r be set. 

Recovery Failure - 

NOTE: There is a difference between the UOA in controller mode and 
the Test 4 for this type of erro: . 

The UDA in controller mode will repeat th« above sequence 
two times and, if the drive error persists, the driv* would 
be marked as offline. 

Te-at 4 will <<NOT>> drop the drive after two retries. Instead, 
the drive will be dropped doe to a side affect of sucn an 
error: A seek n%\/T completing, (causing 9 device fatal tfrror) 
or Spindle ready dropping (causing a device fatal error). 
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Drive I/O Errors 

The drive I/O errors occur rtither during the header compare 
process (i.e., before I/O actually begins) or during the I/O 
operation Itself. They are as follows: 

o Header not foond 

o Seek o" head velect error 

o Data sync timeout 

o Data or state clock timeout during operation (read/write) 

o Receiver ready dropped oHjring operation (read/write) 

o Read/write ready dropped during operation (read/write) 

o SERDES overrun error 

o Drive failed to rtxecute select track and (read/write) 

o Real time state receive error 

Header not found (header compare e^ror) 

HEADER NOT FOUND- DURING (r<»ad/wr I te) 

This error occurs when the header compare routine fails to find 
the desired header (or a revectored version of the desired header) 
in two disk revolutions* 

Retry/Recovery - UOA and Test 4 - Failure to find the desired header 
In two rotations of the disk will ceus-» the Test 4 to search the 
Replacement arid Caching Table (RCT) to check if the logical block 
number has been replaced. If a match it found, the Test 4 will perform 
the desired operation on the revectored block. Enabling/disabling 
retries has no affect on thio operation. 

Recovery success - No error is reported or counted. 

Recovery Failure - A hard error (header not found) is reported, 
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Seek or head select error (Positioner Error) 

SEEK OP HEAD SELECT ERROR DETECTED DURING (read/write) 

This error occurs when the header comparison routine determines 
that the drive is positioned at the wrong cylinder and that the 
drive has not detected a seek error. 

NOTE: The header comparison routine is active <<0NLY>> in the 
customer data araa. This error will r\^\/^r be detected 
in the diagnostic area. 

Retry/Recovery - JDA - The steps listed below are performed. 

1. An SDI GET STATUS command is issued. 

<?. If the status obtained in the previous step indicated 

error conditions* these error conditions are resolved and 
then cleared by an SDI DRIVE CLEAR command. 

3. An SDI RECALIBRATE command is issued. 

4. An SDI SEEK command itf issued. 

5. The I/O operation is retried, 

Retry/Recovery - Teat 4 - The steps listed below arc performed. 

1. Test 4 Generic error recovery is performed 

2. An SDI RECALIBRATE command is issued. 

3. An SDI SEEK command is issued. 

4. If retries are disabled, Immediate recovery failure. 
Retries are <<ALWAYS>> enabled when the Test 4 

is reading the RCT. 

5. The I/O operation is retried. 

Recovery success - One soft error is counted for the entire operation 
including retries. 

Recovery Failure - The above sequence Is repeated two 

times and, if a drive I/O error persists, a hard error is reported for 

the sector. No soft errors are counted. 
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Data Sync Timeout Error 

OATA SYNC TIMEOUT DURING READ 

This error occurs on a read operation after the correct header has 
been found and the UOA times out waiting for the data sync word. 

Retry /Recovery - UOA - The steps listed below ore performed. 

1. An SDI GET STATUS command is issued. 

2. If the status obtained in the previous step indicated 
error conditions, these error conditions are resolved and 
then cleared by an SDI DRIVE CLEAR COMMAND. 

3. An SDI SEEK command Is Issued. 

4. The read Operation is retried. 
Retry/Recovery - Test 4 - The steps listed below are performed, 

1. Test 4 Generic error recovery is performed I 

! 

2. An SDI SEEK command is issued. j 



T 



If retries are disabled. Immediate recovery failure. 
Retries are <<ALWAYS>> enabled when the Te9t 4 
is reading the RCT . 

4. The read operation Is retried, 

Recovery success - One soft error is counted for the entire operation 
Including retries. 

Recovery Failure - Tne above sequence is repeated two 
times and, if a drive I/O error persists, a hard error 
is reported for the sector. No soft errors are counted, 
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Data or state clock timeout (Loss of Orive Clock) 
Receiver ready failure (Loss of Orive Receiver Heady) 

DATA OR STATE CuO'V. TIMEOUT DURING (read/write) 
RCVR RDV DROPPED DURING (readA«rite) 
COULD NOT SEND SELECT TRACK ANO (read/write) CMD OR 
HEADER SYNC TIMEOUT WITH INVALID STATE 

The loss of drive clock occurs when the UDA is clocking data to or 
from the drive through the SERDES. Failure of a word to be 
clocked in during a 125 millisecond time period triggers a loss of 
drive clock error. The loss of drive receiver ready is detected 
when the UDA is trying to send out a real-time read or write 
command* Unable to select track and read or write occurs when the 
UOA attempts to send the select track and read/write level 1 cmd, 
but receiver ready is Reasserted or the state is invalid so it 
cnnnot send the command (the SERDES could also be broken so it's unable 
to send thr command). The same error is generated if the UOA gets a 
header sync timeout, and when it looks at the drive's state, it is 
either invalid or reciever ready is deasserted (header sync timeout is 
<<N0T>> a error -- It's Quite normal on a high-density disk). These 
errors are grouped too^ether because their recoveries are the same. 

Retry /Recovery - UOA - The steps listed below arc perrormed. 

1. The drive is initialized. 
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2 

3 

4 
5 



An SDI GET STATUS command is issued. 

If the status obtained in the previous step indicated 
error conditions, these error conditions are resolved and 
the.i cleared by an SDI DRIVE CLEAR command, 

An SDI SEEK command is issued. 

The I/O operation is retried. 



Retry/Recovery - Test 4 - The steps listed below are performed. 



The drive is initialized 

Test 4 Generic error recovery is performed 

An SDI SEEK command is issued. 

If retries are disabled, Immediate recovery failure, 
Retries are <<ALWAYS>> enabled when the Test 4 
Is reading the RCT. 



5. The I/O operation is retried, 

Recovery success - One soft error is counted for the entire operation 
including retries. 

Recovery Failure - *i he above sequence is repeated two 
times and, if a drive I/O error persists, a hard error 
is reported for the sector, No so^t errors are counted, 
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Read/Write ready dropped (Loss of Drive Read/Write Ready) 

SERDES Overrun Error 

Real Time State Receive Error (Real Time Drive State Receive Error) 

R/U RDY DROPPED DURING (read/write) 

SERDES OVERRUN ERROR DURING READ 

REAL TIME STATE RECEIVE ERROR DURING (read/write) 

UNKNOWN ERROR CODE DURING (read/write) 

The loss of read/write ready error is detected either before an 
I/O has beo/un when trying to send out the real time command or at 
the end of an I/O operation when checking for errors. The SERDES 
overrun error is Detected on a read operation and is indicative of 
a drive whose transfer rate Is greater than 23 MHZ o» & broken 
SERHES. The real time drive state recsive error is detected at 
the ^r\d of 9^ I/O operation and indicates that there was a pulse 
or parity error In the receipt of the drive's state during the I/O 
operation. The unknown error code is returned when the UOA returns 
an error code that the Test 4 does not recognize. They v re grouped 
too/ether because their recoveries are the same. 

Retry /Recovery - Ut\A - The steps listed below are performed, 

1. An SDI GET STATUS command is issued, 

2. If the status obtained in the previous step indicated 
error conditions, these error conditions arc resolved and 
then cleared by an SDI DRIVE CLEAR command. 

3. An SDI SEEK command Is issued. 

4. The I/O operation is- retried. 

Retry/Recovery - Test 4 - Th* steps listed below are performed. 
1. Test 4 Generic error recovery is performed 
An SDI SEEK command is issued. 



o 



3. If retries are disabled, Immediate recovery "allure. 
Retries are <<ALWAYS>> enabled when the test 4 

is read", ng the RCT. 

4. The read operation is retried. 

Recovery success - One soft error is counted for the entire operation 
Including retries. 

Recovery Failure - The above sequence is repeated two 
times and, if a drive I/O erro** persists, a hard error 
is reported for the sector. No soft errors are counted. 
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3.4 DEC STANDARD 166 EXCERPTS 



3.4,1 THE REPLACEMENT AND CACHING TABLES 
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The Replacement *nd Caching TtbUt record tha location* of all revectorad LBN 

•ectora and the atatue of each RBN on tha unit. Each copy of the table is 

oroani/ed in ascending RBN order, with on entry for each RAN Mctor on tha 

unit. Thare are "n" copiee of the table o*» tha unit, where "n" ia • device 

characteristic. The tabl?e or* stored at tha high m4dr*w 9nd of tha LBN area 
of the unit. Table entries (and RBNs) art allocated via a hash algorithm 
described latar, 



Replacement And Caching Tabla Format - 

Each antry in tha Replacement mrvd Caching Table repreaenta an RBN on the unit, 
Tha table ia ordered in aacending RBN order. Thus the firat entry correspond* 
to the firat RBN on the unit, etc. The aize of each copy of tha table may 
aHcead that rec^ji rod to contain an ontry for each RBN on the unit einca 
additional entriee may be required to align the table eo that adjacent copiee 
can begin on a track boundary, Entrie* that do not correspond to RBNe on th« 
unit are called "null entries" i there ia always at leaet one null entry at 
the «nd of the RCT, All other antriea past thia lost null entry arc 
undefined, 



Tha RCT pad 
should never 



NOTE 

araa is controller specific and 
be accessed by the ho«t. 



Tha format 
Tables «s; 



of a rtplacement block descriptor in tha Replacement and Caching 



•16 bits- 
LBN (low) 



CODE ! 
A blt*J< 



LBN (high) 
-12 bits- 
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Where* 

LBN is the Logical Block Number of a revectored LBN 9«ctor. 
CODE is one of the following octal value*: 

00 - Unallocated (empty) raplacamant block. 

02 - Allocatad raplacamant block - primary RBN, 

03 * Allocatad raplacamant block - non primary RBN, 

04 - Unueebl* raplacamant block. 

* 05 - Alternate unueable raplacamant block 

10 - Null entry - no corraaponding RBN aactor. 
For codee 00, 04, and 10 tha LBN fiald ia always zero. 

NOTE 

♦ Thia coda ia raacvad, Programe ahould traat 
thia coda aa if it wtrt coda 04. 

Embedded -controller* with no diwtinction between primary and aecondary RBN' s 
must ueej 

1. Coda 02 if tha replacement block can ba retrieved with little 
degradation of performance for all block* . 

2 % Cctfe 03 if acceaaing the replacement block has n large impact on 
performance for all blocks* 
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3*4,2 FCT Structure 
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Each copv of the FCT is composed of one volume information block, one 512 b«'te 
format table, one 576 byta format table, and on* subeyetem temporary storage 
arm* (distributed amongst tha alignment pads). An FCT copy has the following 
format; 



volume 
informat ion 
block 



128 bad block 

deecr iptora 

312 mode 



128 bad block 

deacr iptora 

512 mode 



128 bad block 
descriptors 

576 mode 



128 bad block 
deacr iptora 

576 mode 



128 bad block 
deacr iptora 

576 mode 



subeystem 
acratch 
storage 



subeystem 
acratch 
storage 



SECTOR 



SECTOR 1 



SECTOR 2 



SECTOR m 



SECTOR m»l 



SECTOR p 
SECTOR p*l 



SECTOR Fct-1 
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The XBN arva itself is always formatted to contain 512 byte sectors, 
calculations for m and p are: 

m t- C(((Lc*g*t*r)*l)/2)*127Vl28 
p : ■ 2+m 
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The 



Sector contains various volume identification 

media mode 



formatting instance 
number 



volume serial number 
least significant word 

volume serial number 



volume serial number 



volume serial number 
most signi f leant word 



date that volume was 
first formatted 'low) 



date that volume was 
first formatted 



date that volume was 
first formatted 



date that volume was 
first formatted (high) 

date of most recent 

volume formatting (low) 



date of most recent 
volume formatting 



datt of most recent 
volume formatting 

date of most recent 
volum formatting (high) 

number of used entries 
in 512 table Clow) 



nformat ion 
WORD 
WORD 1 
WORD 2 
WORD 3 
WORD 4 
WORD 5 
WORD 6 
WORD 7 
WORD 8 
WORD 9 
WORD 10 
WORD 11 
WORD 12 
WORD 13 
WORD 14 



The format is; 
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number of used entries 
in 512 table (high) 

number of used entries 
In 576 table Clow) 



numbor of used entries 
in 576 table (high) 



XBN of scratch area 
in this copy (low) 

XBN of scratch area 
in this copy (high) 

size of scratch area 
in this copy 



zeros 



zero9 



WORD 15 
WORD 16 
WORD 17 
WORD 18 
WORD 19 
WORD 20 



WORD 255 



Where : 



WORD 0: "Media Mode" - is "1267X6 " for a 512 byte format and "074161" 
for a 576 byte format. During formatting the media mode word is set to 
zero. 
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4.0 PERFORMANCE AND PROGRESS REPORTS 



At the end of each pass, the pass count is given along with the total 
number of errors reported since the diagnostic was started. The "EOP" 
switch can be used to control how often the end of pass message Is 
printed. Section 2*2 describes switches. 

A statistical report will automatically be printed periodically 
C approximately every fifteen minutes) and at the end of test $4. It 
can be suppressed by setting the Inhibit Statistical Report flag (e.g 
START/FLAGS :ISR), This is the same report that can be printed on 
demand with the PRINT command. 

During tests 1, 2, and 3, the report will look like the following 
example: 

TEST 1 IN PROGRESS RUN TIME 2:24:10 

During test *4, the report will contain statistics on each drive for 
the current pass of the testi for example: 



TEST 4 IN PROGRESS 



RUN TIME 2:24:10 



UNIT DRIVE 




4 



SERIAL -NUMBER SEEKS MBYTES 
X1000 READ 
1002 12 36 
7542102112 14 42 



MBYTES HARD SOFT 
WRITTEN ERRORS ERRORS 



22 
29 








Explanation of each column: 



UNIT 
DRIVE 

SERIAL -NUMBER 
SEEKS X10O0 

MBYTES REAU 



MBYTES WRITTEN 
HARD ERRORS 



The unit number (number of HW P-table), 
The drive number (the number which appears on 
"unit plug" on the front of the disk drive). 
The decimal serial number of the disk drive. 
The decimal number of seeks performed by this 
during this pess of test 4. Multiply value by 
The number of mega -bytes (million bytes) read 
drive <Ajring this pass of test 4. It is this 



the 



ECC 

1 




dr i ve 
1000. 
by this 
value 



that is used to optionally drop a dr]^e by the READ 

TRANSFER LIMIT software question. 

The number of mega-bytes written by this drive during 

this pass of test 4. 

The number of hard error reports printed for this 

drive during this pass of test 4. It 's this value 

trat is used to optiontlly drop o drive by the ERROR 

LiMIT software question. 
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SOFT ERRORS The number of soft errors reported for the drive 

during this p^ss of test 4, A soft error is any error 

condition that resulted in a retry operation that 

eventually succeeded in recovering from the error 

condition. One soft error is counted even though 

several reiry attempts may be made and does not 

correspond to the number of soft error reports 

printed. To see the soft erro~ reports, you must 

change the default answer to the SUPPRESS PRINTING 

SOFT ERRORS software question, 
fc'CC The number of times data read from the drive was 

modified using the error correction code (ECO &r\d 

resulted in a match J Ag error detection code (EDO, 
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5.0 TEST SUMMARIES 



The UOA Host Resident Diagnostic consist* of one PDP-11 diagnostic 
supervisor program that runs )n the PDP-11 processor and four programs 
that run In the UOA's buffer memory through an interpreter called 
the "diagnostic machine" which .~eeide* In the UDA. The PDP-11 program 
mainly Is responsible for downline loading the "diagnostic machine" 
programs into the UDA and starting their execution. The "diagnostic 
machine" program controls the testing from that point by requesting 
the PDP-11 processor to supply information, print error mespsges and 
update statistics. The "diagnostic machine" program informs the PDP-11 
processor when a test is complete. 

Four "diagnostic machine' programs arm in the ZUDDEO.PAK data file 
which is read from the XXDP* system device by the PDP-11 program. 
The data file comes with list J n<»s of each program. 

5.1 TEST * 1 - UNIBUS ADDRESSING TEST 



The purpose of test 01 is to complete the testing of the Unibus 
interface in the 0t)A. The UOA resident diagnostic is not able to 
completely t«*t the Unibus interface because communication nith the 
PDP-11 processor is necessary. Specifically, this test will: 

1. Check that every address line on the Unibus con bo 
driven to both one and zero states. 

2. Check that the UOA can interrupt the PDP-11 processor 
at the proper priority level and vector, 

3. Exercise the Unibus interface by transferring blocks of 
data to and from Unibus memory. 

This ttst assumes that the following are being tested by the UOA 
Resident Diagnostic: 

1. All data bits can be written and read correctly, 

2. NPR cycle* can be executed correctly, 

Test 1 is divided into six subtests. One at a time, each UOA selected 
for testing hi 11 run each subtevt , 

Subtest 1 makes sure that the UDAIP and UDASA registers arc existont 
an^i runs the first part of the UOA's resident di accost ics . 

Subtest 2 initialises the UOA into diagnostic loop mode. 

In this mode any value written into the UOASA is echoed in the UOASA, 
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In subtest 3, the UOA is initialized with interrupts 
enabled. The vector address and priority level will be determined 
solely from the answers to the hardware questions. If the hardware 
vectors to the wrong address, ">t is Impossible to determine the 
result. A descriptive error message of the problem will not occur (the 
program or processor may hang or an unrelated message may occur). 
Therefore, the message "TESTING INTERRUPT ABILITY Of UOA AT ADR xxxxxx 
VEC xxx..." i sprinted just before the IGA is requested to cause 
an interrupt and the word "C0J1PLETFD" is printed (on the same 
line) when the interrupt test is completed. If the word "COMPLETED" 
does not follow the first message, it should be apparent that the 
interrupt caused the diagnostic or processor to go astray. The 
priority level of the interrupt request is also verified. 

Subtest 4 and 5 initializes the UOA using different sizes of 
the host communications area. The different sizes of the host 
communications area are supplied to alio, the UOA Resident 
Diagnostic to do the most Unibus address terting possible. 



Interrupts are disabled. Any UOA Resident Dieyiostic errors 
will be reported. Subtest 4 initializes tne UOA with the smallest 
ring buffer size pojsible. Subtest 5 initializes the UOA with 
a large ring buffer area. 



Subtest 6 downline loads a "diagnostic machine'' program into the UOA. 
The "diagnostic machine" program is downline loaded from the memory 
space included in the host communications area when the UOA was first 
initialized. The UOA Resident Diagnostic hen already verified that 
It can access these memory addresses, so the downline load command 
should perform pror>erly. The "diagnostic machine" program is then 
started. 

The "diagnostic mach 
free memory (that memo 



ine" program acks the PDP-11 program to fill 
» i ww nwiiiw ry i uibv wS OPy available to the PDP-il program that Is not 
being used by the program or the Runtime Services) with an addressing 
pattern and report the location and size of the free memory. Every 
location of free memory is read mnd the data checked. Then, one 
by one, each address line is tested as follows: 

1. Determine a test address by taking the first address of free 
memory and complimenting the address bit to be tested. 

2. Read from the tast address. 

3. If a non-exi stent memory error occurs, the test Is ce.?nolete, 

4. Write all ones to the first address of frme memory then read 
from the test address. If data read is not all ones, then 
test is complete, 

5. Write zeros to the first address of free memory then read 
from the tast address. If data r«od is not i«ros# then t<sst 
's complete. 



6, Report Unibus addressing error. 
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When all address bits have been testad, than block trairfere to and 
from memory are teated with different data patterns, This data 
is transferred at the rate disk data is transferred to and from 
memory during normal UOA operation* 

The next UOA selected for testing is then be tested In the same 
manner, When all UOAs have been tested, test 41 ends. 

5.2 TEST a 2 - DISK RESIDENT DIAGNOSTIC TEST 



The purpose of test 02 is to execute the diagnostics that run in each 

disk drive. These diagnostic programs may be resident in the disk | 

drive or require downline loading fr xn the ZUODEO.PAK data file. | 

(There currently are no disk drives that require downline loading and r 

no such files exist in the ZUO0E0.PAK file. This program is designed \ 

such that they can be easily sdoed in a future release.) This UOA , 

diagnostic program only knows che procedure to execute the disk ! 
resident diagnostics and how to determine whether a test pjssed or 
fai led. 

One at a time, each UDA selected for testing is initialized and a 
"diagnostic machine" program downline loaded. The "di apostle 
machine*' program asks what drives are to be tested, then Issues 
several commands to the disk drive and check for the correct response 
from the drive. This should serve as a good !ndicator that the UOA 
and disk drive can communicate. 

A DIAGNOSE command is then issued to tKe drive to request the drive 
run all of Its diagnostics. If the disk drive requests a downline load 
of a drive diagnostic, the diagnojtic program Is rmad from the XXDP* 
load device, downline leaded Into the diek drive and started. There in 
no limit to the number of downline loads that can be requested by a 
drive. 

If the "Manual Intervention Mod*" software question was answered "N" 

(default) testing proceeds to the next drive. When all drives or\ the 

UOA have been tested, the next UOA selected for testing Is tested in 

the same manner. When wll UOA's have been tested, test $2 ends. 

If the "Manual Intervention Mode" software question was answered "Y", 
an interactive mode Is entered to allow the operator to perform 
diagnostic activities on the disk drive as desired. The Service 
Manual for the disk drive m.jst be used to determine what diagnostic 
capabilities arc available. 
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First, a brief description of available commands is printed as 
follows: 

TEST 02 MANUAL INTERVENTION ON UNIT xx UDA AT hxxxxx DRIVE xxx 
TO WRITE AND READ MEMORY: 

W DATA REGION OFFSET 

R REGION OFFSET 
TO RUN A DIAGNOSTIC: 

D REGION 
TO EXIT QUESTIONING: 

E 
DATA, REGION fND OFFSET ARE HEX VALUES, 

7 



Comm**nds may 
is processed 
command will 



be typed after the question mark prompt. Each command 
as entered and results displayed immediately, The exit 
allow the diagnostic to proceed. 



Read and write commands remember the region and offset values. 
Successive read and successive write commands automatically increment 
to the next offset if the region and offset values are not typed. If a 
region is typed but not an offset, offset zero is used. 



Examples: 




1. U FF FFFC 4 




2. W 02 




3. R FFFC 4 




FFFC 0004/ 


FF 


4, R 




FFFC 0005/ 


02 


5. W 21 FFFC 




6. R 




FFFC 0000/ 


21 



Command I writes one byte (.Ff) into region FFFC. offset 4. Command 2 
writes one byte (02) into the next byte - region FFFC, offset 0005. 
Command* 3 and 4 read the bytes back. Command 5 writes one byte (21) 
into the first byte of region FFFC. Command 6 reads back that byte. 

The diagnose command remembers the region from previous diagnose 
commands only, because the region containing the diagnostic is 
generally not the same region used to write parameters or read 
rerults. If the diagnostic returns any dota, the data is printed 
immediately. 
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5.3 TEST 3 - DISK FUNCTION TEST 

The purpose of test 03 is to functionally test the disk drive. On a 
drive that is well diagnosed by its disk resident diagnostics (exe- 
cuted by test 02) these functional tests will have little vaU*e. On a 
drive that has no or minimal resident di agnost ics, these functional 
tests will have more value. 

Test 03 starts by initializing e*ch UOA selected for testinu and then 
downline loading a "diagnostic machine" program into each UOA. Once 
all UDAs hove been started, the PDP-11 program responds to requests 
from all UOAs. When all the UOAs have indicated the end of testing, 
test 03 ends. 

The "diagnostic machine" program performs the following functions on 
each drive: 

1. Isoue a DRIVE CL^AR command. 

2. Issue RECALIBRATE command. 

3» Issue a CHANGE MODE command to enable diagnostic cylinder 
access, set the drive to 512 byte sector size, and write 
protect. 

4. Issue INITIATE SEEK command to last diagnostic cylinder. 

5. ReaW all factory formatted sector headers. If no headers on 
a track can be read, report the error, otherwise continue. 

6. Storting with cylinder 0, group and incrementing through 
every cylinder on the disk, seek to o group, read a 
header on track and then seek to the factory formatted 
diagnostic cylinder. Read from the diagnostic cylinder to 
verify disk positioned correctly. 

7. At tempi to writes on the first diagnostic cylinder while wn^e 
protected. 

8. Issue a CHANGE MOOE command to enable formatting operations 
and disable write protect. 

9. Format all writable DBNs in 512 byte format. 

10. Write ond read several data patterns to each writable OBN . 
Report an error if all DBNs on one track have on error, 

11. Send invalid SDI level 2 and level 1 commands and check the 
results. 



12. Go to the XBN area and read a copy of the F "CT . Check to s 
if the drive has been properly formatted in 512 byte mode. 

13. Issue a DISCONNECT command. 



see 
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5.4 TEST * 4 - DISK EXERCISER 

The purpose of test 04 Is to exercise the disk drives in a manner 
similar to normal usage under standard operattno systems. Execution of 
this test should give an indication of the performance of the disk 
drive. This test may be run for long or short periods of time, 
depend ing on how the software Questions are answered. 

These are two modes of operation for test #4: 

1. Default operation on the entire area selected (customer or 
diagnostic) with all parameters selected for random 
operation as shown by default answers below. 

2. Manual Intervention mode where a number of questions are 
asked and operation is controlled by their answers. 

Which mode is entirely determined by the anewer to the first software 
Question asking, "Enter manual intervention mode for special diag- 
nosis?" This Question would normally have been answered "N" (default) 
and testing will begin immediately. If answered "Y", the following 
series of questions will be asked for each unit selected for testing: 

THE FOLLOWINb QUESTIONS REFER TO UNIT hx UOA AT xxxxxx DRIVE xxx 

This message will identify to which drive the questions arc 
being asked. The entire series of Questions will be asked for 
each drive, there is no short way to answer like in the 
hardware Quest i ons . 

NUMBER OF BAD BLOCKS (D) ? 

An answer In the range of 1 to 16 will allow that many bad 
block nue/xrs to be entered. The program will allow writes 
and reads to these blocks but no error messages will be 
printed for these blocks. Errors encountered on these blocks 
will not appear in the statistics. Answer zero to bypass 
entering bad blocks, 

BAD BLOCK (A) ? 

This question will be asked the number of times requested by 
the previous answer. Any decimal number that tan be con- 
verteo into a 58-bit binary value will be accepted. No other 
error checking will be made at this time to determine if the 
block number octually exists on the disk. 

DO YOU WANT TO CHANGE TESTING PARAMETERS FOR THIS DRIVE (L) N ? 

Answer "N" to bypass oil farther questioning on this drive, 
Answer "Y" to be asked the following questions. 
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READ ONLY (L) N ? 

Anewsr "Y" to dictate rsed only and prevent teat 04 from 
performing any wr ! tee to the disk, 

WRITE ONLY (L) N 7 

This <*j+*t>on m!11 only be eeked if the previous question was 
answered H N»\ Answer "Y" to dictate write only. 

CHECK ALL WRITES BY READING (L) N ? 

Answer "Y" to cause ell writes to be checked by reeding the 
rtata immediately after the write operation, 

RANDOMLY CHECK WRITES BY WADING CD Y ? 

This c*jeet!on will only be asked if the previous question mas 
answered M N'\ Answer "Y« for the writs check to be performed 
randomly. Answer M N" if write checks are not desired. This 
question is asked no matter how previous questions were asksd, 

DA^A PATTERN - TOR RANDOM SELECTION CD) ? 

There ere 16 data patterns available, eelected es 1 to 16. 
Pattsm number will cause pattams 1 to 15 to be randomly 
selected for each write. If pattern number 16 is selected, 
the following set of questions will be asked for a pattern to 
be input. 

ENABLE ECC DATA CORRECTION CD Y ? 

A "Y H anewer will enable the us* of ECC to correct dots 
errors. If the m*eber of correct ione is within the drive's 
threshold, an informational meeiteee will be printed 
identifying the block number. These ECC corrections will also 
appear in the statistical report for the drive. 

An ,4 N" anewer will prevent the use of ECC. All ECC errors will 
cause an error message to be printed and retries to bt 
attempted. 

COMPARE ALL DATA READ CD N 7 

Answer "Y" to cause a data compare after every read. 

RANQQMLY COMPARE DATA READ CD Y ? 

This ^jestion will only be asked if th« previous question warn 
•nm*—r*4 "N". Answer "*" for the data compart t<j be performed 

on random i*«coF4ft« Answer "N u \ f date compares, are not 

Paired* 
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ENABLE RETRIES (L) Y 

A "Y" anawar will anabla ratriaa to ba parformad on disk 
arrora, 

RANOOM ACCESS MODE CD Y ? 

Anawar "t" to cauaa blocW nunfrara to ba choaan randomly. 
Anawe** M N" to cauaa block nLmbara to ba aalacted aaquant tally 
up and down the diak surface, 

DO YOU WISH TOt 

- TEST ENTIRE AREA SELECTED 

1 - SPECIFY BEGIN/END SETS TO TEST 

2 - SPECIFY TRACKS AND CYLINDERS TO TEST 

3 - SPECIFY GROUPS AND CYLINDERS TO TEST 

4 - SPECIFY CYLINDERS TO TEST 
(D) ? 

Thia o*jaetion apecifiea the optica availabla to limit teeting 
to a portion of the aalacted araa Ccuetomer or diagnostic) of 
the diefc, A zero toiM«r ia the default which epec if iea to us* 
the entire araa for tha taat » Othar enewere will cauaa 
additional oration* to ba aakad, 

NUMBER OF BEGIN/END SETS (D) 1 ? 
BEGIN BLOCK (A) ? 
END BLOCK (A) ? 

Theee cjueatione ara aakad if begin/end e-ata were eelectad to 
limit tha taatfno araa C Answer 1), Ona to four eat* may ba 

apacifiad. Tne BEGIN BLOCK and END BLOCK questions ar « »k«o 
as many timaa aa r>mm4%<j t 

NUMBER OF TRACKS TO TEST (D) 1 ? 
TRACK (0) ? 

NCTCER OF GROUPS TO TEST CD) I ? 
GROUP (0) ? 

Ona of thaaa eeta of queationa ia aekarf If ai<har track* #nd 
cylindara or aroupe and Cyliry^era wea apacifiad to limit tha 
taating araa CAnewera 2 or 3), Up to aavan tracka or groups 
may ba apacifiad on which taating will ba i? mi tad. 

00 YOU WISH TO LIK-T THE CYLINDERS TESTED CD N ? 

Thia oueetion ia eefced only aftar tha tr«ck* or groups have 
baan apacifiad abova. If tssting ia to ba further limited to 
• aat of cylinder*, answer- "Y" and tha following two qua** 
tlon* will bt ask*di 
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Th#»e questions are asked If the quest 1 on immediately above 
was answered "Y" or if cylinder* were selected to limit the 
testing area (Answer 4), One eet of cylinder numbers may be 
specified to limit the testing area. 

After the above questions have been asked for all drives selected for 
testing, the following questions Mill be asked if data pattern 16 was 
selected for any drive: 

NUMBER OF WORDS IN DATA PATTERN 16 (D) 1 ? 
DATA WORD (0) ? 

Data pattern 16 can be input by these Questions, A data 
pattern consists of a buffer of one to 16 words which is 
repeated throughout the data portion of the disk block. Enter 
the contents of the data pattern buffer. The DATA WORD 
question will be repeated as needed. 




icted 
ing. the program for the UOA-50 with the M7485 and M7486 
is read. 
■ ~ diagnostic .-machine" program asks what drives are to be 
tested and then for the parameters for each drive (the answers 
to the manual intervention questions or their defaults). Once 
all UOAi have been started, the PDP*11 program responds to 
requests from all UOAs. 

The disks are then be e*ercir»d according to the parameters. 
The exercise consists of selecting a disk sector, seeking to 
the prooer cylinder, then raading or writing the sector. The 
parameters control how the dial: **ctor is selected, whether 
the sector is written or read arvd whether a write is followed 
by a rest? (write check). 

The "diagnostic machine" program periodically sends statistics 
to the POP- 11 program. These statistics include counts of 
reads, writes, seeks and errers on a pmr drive basis. The 
PDP-11 program accumulates the statistics from all the UOAs 
and watches for the transfoi limit to be exceeded. As long as 
the error log is not enabled* **« a*ceeding of the transfer 
limit will cause tht end o* t*st 04. 
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Each time en error occun, the "diagnostic machine" telle the 
PDP-11 program, A message !s printed Cor stored in the log 
buffer) and then the error limit for the drive is checked. If 
the error limit has been reached, th# drive is dropped fr<yr> 
testing. If no more drives remain to be tested, test 04 will 
^r\d (unless the error log is enabled). 

When the end of test *4 occurs, the accumulated statistics for 
each drive is printed. This statistical report can be printed 
at any time during test #4 by typing control-C then the PRINT 
command. 

The data patterns used by test *4 are indicated below. Each 
pattern is generated by writing the pattern number in each 
4 -bit nibble of the first word, then repeating the data 
pattern (sequence of one to 16 words) throughout the rest of 
the data buffer. Pattern number 16 writes nibbles of zeros. 
When pattern number zero is used, the actual pattern number 
written C 1 to 15) is placed in tSe nibbles. 

PATTERN This pattern number is used to Indicate any pattern 
number 1 to 15 chosen at random. 

PATTERN 1 Words In pattern sequence - 1 

Sequence (Octal) 105613 
Sequence (Hex) 8B88 

PATTERN 2 Words in pattern sequence - 1 

Sequence (Octal) 031465 
Sequence (Hex) 3333 

PATTERN 3 Words In pattern sequence - 1 

Sequence (Octal) 030221 
Sequence (Hex) 3091 

PATTERN 4 Words in pattern sequence - 1G (Shifting ones) 

Sequence (Octal) 000001, 000003, 000007, 000017, 000037, 

000077, 000177, 000377. 000777, 001777, 

003777, 007777, 017777, 037777, 077777, 
177777 
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Sequence ( Hex ) 



0001. 0003, 0007, 000F, 001F, 003F, 
007F, OOFF, 01FF, 03FF, 07FF, OFFF, 
1FFF, 3FFF, "FFF , FFFF 
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PATTERN 5 Words in pattern sequence - 16 (Shifting zero*) 

Sequence (Octal) 177776, 177774, 177770, 177760, 177740, 

177700, 177600, 177400, 177000, 176000. 

174000, 170000, 160000, 140000, 100000, 
000000 

Sequence (Hex) FFFE, FFFC, FFF8, FFFO, FFEO, FFCO, 

FF80, FFOO, FEOO, FCOO, F800, FOOO, 
EOOO, COOO, 8000, 0000 

Pattern ^ Words »n pattern sequence - 16 

Sequence (Octal) 000000, 000000, 000000, 177777, 177777, 

177777, 000000, OOOOOO, 177777, 177777, 

OOOOOu, 177777, 000000, 177777, 000000, 
177777 



PATTERN 8 



PATTERN 9 



PATTERN 10 



Sequence (Hex) 



0000, 0000, 0000, FFFF, FFFF , FFFF , 
0000. 0000, FFFF, FFFF, 0000, FFFF, 
OOOO, FFFF, 0000, FF^F 



PATTERN 7 Words in pattern sequence - (BINARY 1011011011011001) 



Sequence 

Sequence 



(Octal) 133331 
(Hex) B6D9 



Words in pattern sequence - 16 

Sequence (Octal) 052525. 052525. 052525, 125252, 125252, 

125252, 052525, 052525, 125252, 125252, 

052525, 125252, 052525. 125252, 052525, 
125252 



Sequence (Hex) 



5555, 5555, 5555, A AAA, AAAA, AAAA. 
5555, 5555, AAAA, AAAA, 5555, AAAA, 
5555, AAAA, 5555, AAAA 



Words in pattern sequence - 1 (BINARY 1101101101101100) 



Sequence 
Sequence 



(Octal) 155554 
(Hex) DB6C 



Words In pattern sequence - 16 

Sequence (Octal) 026455. 026455, 026455, 151322, 151322. 

151322. 026455, 026455, 151322, 151322, 

026455, 151322, 026455, 151322, 026455, 
151322 



Sequence (Hex) 



2D2D, 2020, 2D2D, 0202, 0202, 02D2, 
2D2D, 2020, 0202, D2D2, 2D2D, 02D2, 
2D2D, D2D2, 2D2D , D2D2 
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PATTERN It Words in pattern sequence - 1 (BINARY 0110110110110110) 

Sequence (Octal) 066666 
Sequence (Hen) 6DD6 

PATTERN 12 Words >n pattern sequence - 16 (Ripple one) 

Sequence (Octal) 000001, 000002, 000004, 000010, 000020. 

000040, 000100, 000200, 000400, 001000, 

002000, 004000, 010000, 020000, 040000. 
100000 



Sequence (Hex) 



0O1, 0002, 0004, 0008, 0010, 0020, 
0040, 0080, 0100, 0200, 0400, 0800, 
1000, 2000, 4000, 8000 



PATTERN 13 Words in pattern sequence - 16 (Ripple zero) 

Sequence (Octal) 177776, 177775. 177773, 177767, 177757, 

177737, 177677, 177577, 177377, 1/6777, 

175777, 173777, 167777, 157777, 137777, 
077777 



Sequence (Hex) 



FFFE, FFFQ, FFFB, FFF7, FF£F, FFDF , 
FFBF, FF7F, FEFF, FOFF , F8FF , F7FF, 
EFFF, OFFF, BFFF, 7FFF 



PATTERN 14 Words in pattern sequence - 3 

Sequence (Octal) 155555, 133333, 155555 
Sequence (Hex) D86D, B6DB , DB6D 

PATTERN 15 Words in pattern sequence - 16 

Sequence (Octal) 133331, 133331, 133331, 155554, 155554, 

155554, 133331, 133331, 155554, 155554. 

133331, 155554, 133331, 155554, 133331, 
155554 



Sequence (Hex) 



B609, 6609, B6D9, 0B6C. DB6C . DB6C, 
B6D9, B609, DB6C, DB6C , B6D9, 0B6C, 
B6D9, 0B6C, B6D9, 0B6C 



PATTERN 16 



This is the operator selectable pattern in manual 
intervention mode . Questions are asked when test #4 is 
started for t+ 3 operator to <nnut the number of words in 
the sequence and the contents of the words. 
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USER DOCUMENTATION ^ b ™ 01il 

Sample of terminal dialogue going through manual intervention 
questions: 

DR>STA/TEST:4 

CHANGE HW CD ? N 

CHANGE SW CD ? Y 

ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS CD N ? Y 

REMAINING SOFTWARE QUESTIONS APPLY TO TEST 4 ONLY 

ERROR LIMIT (0) 32 ? 

READ TRANSFER LI^IT IN MEGABYTES - FOR NO LIMIT CD) ? 

SUPPRESS PRINTING SOFT ERRORS CD Y ? N 

DO INITIAL WRITE ON START CD Y ? 

ENABLE ERROR LOG (L) N ? 

THE FOLLOWING QUESTIONS REFER T UNIT UDA AT 172150 DRIVE 

NUMBER OF BAD BLOCKS CD) ? 2 

BAD BLOCK CA) ? 234 

BAD BLOCK CA) ? 8900 

DO YOU WANT TO CHANGE TESTING PARAMETERS FOR THIS DRIVE CD N ? Y 

READ ONLY CD N ? 

WRITE ONLY CD N ? 

CHECK ALL WRITES BY READING CD N ? Y 

DATA PATTERN - fOR RANOOM SELECTION CD) ? 1 

ENABLE ECC DATA CORRECTION CD Y ? 

COMPARE ALL DATA READ CD N ? Y 

ENABLE RETRIES CD Y ? 

RANDOM ACCESS MOOE (D Y ? N 

DO YOU WISH TO: 

- TEST ENTIRE AREA SELECTED 

1 - SPECIFY BEGIN/END SETS TO TEST 

2 - SPECIFY TRACKS AND CYLINDERS TO TEST 

3 - SPECIFY GROUPS ANO CYLINDERS TO TEST 

4 - SPECIFY CYLINDERS TO TEST 
CD) ? 1 

NUMBER OF BEGIN/END SETS CD) 1 ? 
BEGIN BLOCK CA) ; 
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END BLOCK (A) ? 200 

NUMBER OF WORDS IN DATA PATTERN 16 (D) 1 ? 

DATA WORD (0) ? 
a 



CZUOCEO UOA £ DISK DRV DIAG 
USER DOCUMENTATION 

1 

2 
358 
367 
368 
394 

3% OOOOOO 
397 

398 ooaooo 

400 
40? 
403 
404 
405 
406 
408 
425 
4il7 002000 

002000 103 

002001 132 

002002 125 

002003 104 

002004 103 

002005 000 

002006 000 
00200 ? 000 
002010 

002010 105 
002011 

002011 060 
002012 

002012 000001 
002014 

002014 OOOOOO 
00201C 

002016 113266 
002020 

002020 113526 
002022 

002022 064356 
002024 

002024 C64374 
002026 

002026 114312 
002030 

002030 OOOOOO 
002032 

002032 OOOOOO 
002034 

002034 000001 
002036 

002036 OOOOOO 
002040 

002040 06434* 
002042 

002042 000340 
002044 
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{♦LAST REVISION 04 -OCT -83 

.TITLE CZUDCEO UOA 6 DISK DRV DIAG 

.SBTTL PROGRAM HEADER 



SEQ 0113 



.AS6CT 

. 7.NABL AMA 



2000 



i ** 

l THE PROGRAM HEADER IS THE INTERFACE BETWEEN 

; THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR. 



j DIAGNOSTIC NAME 



L$NAME: 


* 
* 






.ASCII 


/c/ 




.ASCII 


/!/ 




.ASCII 


/u/ 




.ASCII 


/D/ 




.ASCII 


/c/ 




.BYTE 







.BYTE 







.BYTE 


o 


LIREVt : 








.ASCII 


/E/ 


LiDEPO: 








\ ASCII 


/O/ 


L$UNIT: 








* .WORD 


TIPTHV 


LITIML: 








'.WORD 





LMPCP: 








" .WORD 


LJHARD 


L$SPCP: 








'.WORD 


L*SOFT 


L$HPTP- 








V .WORD 


L$HW 


L5SPTP: 








' .WORD 


L$SW 


LILADP: 








* .WORD 


LtLAST 


LISTAs: 








.WORD 





L*CO: : 








.WORD 





LIOTYF ; 


; 






.WORD 


1 


L$APT;; 








.WORD 





UDTP: • 








.WORD 


LSDISP 


LtPRIOi 


• 






.WORD 


PRIOV 


L$ENVI: 


< 





jREVISION LEVEL 
\0 

{NUMBER OF UNITS 
{LONGEST TEST TIME 
{POINTER TO H.W, QUES, 
{POINTER TO S.W. QUES, 
jPTR. TO DEF, H.W. PTABLE 
{PTR, TO S.W. PTABLE 
jDIAG. END ADDRESS 
{RESERVED FOR APT STATS 

{DIAGNOSTIC TYPf 

{APT EXPANSION 

{PTR. TO OISPATCH TABLE 

CH 

{DIAGNOSTIC RUN PRIORITY 

;FLAGi: DESCRIBE HOW IT WAS SETUP 



czuoceo 


UOA £ DISK DRV 


PROGRAM 


HEADER 






002044 


000000 




002046 






002046 


000000 




002050 






002050 


003 




002051 


003 




002052 






002052 


000000 




002054 


OOOOOO 




002056 






002056 


000000 




002060 






002060 


064 700 




002062 






002062 


106654 




002064 






002064 


OOOOOO 




002066 






002066 


OOOOOO 




002070 






002070 


ooocoo 




002072 






002072 


OOOOOO 




0020 ?4 






002074 


OOOOOO 




OO2076 






002076 


064724 




002100 






002100 


104055 




002102 






002102 


064402 




002104 






002104 


107636 




002106 






002106 


111302 




002110 






002110 


111300 




002112 






002112 


107630 




002114 






002114 


OOOOOO 




002116 






002116 


OOOOOO 




002120 






002120 


OOOOOO 
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SFQ 0114 



436 





.WORD 





LIEXPli 


: 






.WORD 





L$MREV, 


• 






'.BYTE 


CJREVISI 




.BYTE 


CtEDIT 


L*EF:: 








.WORD 







.WORD 





LSSPC: 








.WORD 





L*DEVP 








'.WORD 


LiDVTYP 


L$REPP 








* . WORD 


LIRPT 


L$EXP4 








'.WORD 





LIEXP5 








'.WORD 





L*AUT: 








.WORD 





L$DUT: 








.WORD 





L*LUN: 








.WORD 





L$OcSP 


♦ 






'.WORD 


LIDESC 


L$LOAD 


: 






EMT 


E$L0AD 


L*ETP: 








.WORD 


LtERRTBL 


L$ICP; 








.WORD 


LIINIT 


L$CCP; 








.WORD 


LICLEAN 


L$ACP: 








.WORD 


L$AUTO 


L$PRT: 








.WORD 


L$PR0T 


LITEST 


j 






.WORD 





L*DLY : 








.WORD 





LIHIME 


• 






.WORD 






{EXPANSION WORD 

;SVC REV AND EDIT tf 
ON 

I DIAG. EVENT FLAGS 



t POINTER TO DEVICE TYPE LIST 
jPTR. TO REPORT CODE 



jPTR. TO ADD UNIT CODE 

;PTR, TO DROP UNIT CODE 

iLlJN FOR EXERCISERS TO FILL 

{POINTER TO DIAG. DESCRIPTION 

a GENERATE SPECIAL AUTOLOAD EMT 

{POINTER TO ERRT8L 

»PTR. TO INIT CODL 

|PTR. TO CLEAN-UP CODE 

{ PTR, TO AUTO CODE 

;PTR. TO PROTECT TABLE 

{TEST NUMBER 

{DELAY COUNT 

{PTR. TO HIGH MEM 
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I 

2 ;THIS LOCATION MUST BE AT THIS POSITION. SEPF.3ATE CODE, STORED IN 

3 j THE PAK FILE, WAS ASSEMBLED WITH THIS ADDRESS 
4 

5 062220 STOSIZ - 2S000. - 256. iSTORAGE SIZE 

9 002122 STORAG; .BLKB STOSIZ 
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1 .SBTTL DISPATCH TABLE 

2 



3 

4 

5 

6 

7 

8 064342 000004 
064344 

064344 111344 
064346 112420 
064350 112516 
064352 112554 
11 



♦ t 



THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS CF EACH TEST 
IT IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST. 



.WORD 


4 


LJDISPATCH;: 




.WORD 


Tl 


.WORD 


T2 


.WORD 


T3 


♦ WORD 


T4 
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DEFAULT HARDWARE P-TABLE * 



SFQ 0117 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 064354 000006 
064356 
064356 

11 064356 172150 

12 064360 000154 

13 064362 00OOO5 

14 064364 000077 

15 064366 000000 

16 064370 000000 
17 

27 064372 



,SBTTL DEFAULT HARDWARE P-TABLE 



+■ ♦ 



THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF 
THE TEST -DEVICE PARAMETERS THE STRUCTURE OF THIS TABLE 
IS IDENTICAL TO THE STRUCTURE OF THE HARDWARE P -TABLES. 
AND IS USED AS A "TEMPLATE" FOR BUILDING THE P- TABLES, 



.WORD L10000-L*HW/2 



L*HW: : 






DFPTBL? 








.WORD 


172150 




.WORD 


154 




.WORD 


5. 




.WORD 


(3. 




.WORD 


0. 




♦ WORD 


0. 


L 10000: 







I UNIBUS ADDRESS 

; VECTOR ADDRESS 

j BR LEVEL 

l UNIBUS BURST RATE 

; LOGICAL DRIVE NUMBER 

: CUSTOMER DATA AREA 



BIO 
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SOFTWARE P- TABLE 
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1 
2 
3 
4 
5 
6 
7 

9 

10 06437.? 000003 
064374 
064374 

11 064374 000040 

12 064376 000000 

13 064400 040400 
21 

29 

30 064402 



SBTTL SOFTWARE P- TABLE 



♦ ♦ 



THE SOFTWARE TABLE CONTAINS VARIOUS DATA USED BY THE 
PROGRAM AS OPERATIONAL PARAMETERS. THESE PARAMETERS ARE 
SET U> AT ASSEMBLY TIME AND MAY BE VARIED BY THE OPERATOR 
AT RUN TIME. 



I ISWt j 
SFPTBLm 



.WORD L10001-LISW/2 



.WORD 32. 

.WORD 0. 

. WORD tQOlOOOOOlOOOOOOOO 



lERROR LIMIT 

iDATA TRANSFER LIMIT (MEGABITS) 

» SINGLE BIT QUESTIONS 



UOOOl: 



c/uocko loa e or 

GLOBAL EQUATES Sti 

40 

50 
V 

53 
54 

5^ 
56 
57 
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100000 
040000 
020000 
01000C 
004000 
002000 
001000 
000400 
000200 
000100 
000040 
0O0020 
000010 
0O0004 
000002 
000001 

C. XK) 
000400 
OO0200 
OOOIOO 
000040 
000020 
000010 
000004 
000002 
000001 



000040 
000037 
000036 
000035 
0O0034 



000340 
0O0300 
000240 
000200 
000140 
000100 



.SBTTL GLOBAL EQUATES SECTION 



» ♦♦ 

\ THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT 
I ARE USED IN MORE THAN ONE TEST, 
I - - 

» 

l BIT DIFINITIONS 

BIT15-- 1000O0 
BIT14-- 40000 
BIT13-- 20000 
BIT12-* 10000 
BIT11-- 4000 
BIT10-- 2000 
BIT09-- 1000 
BIT06-- 400 
BIT07-- 200 
BIT06-- 100 
BIT05-- 40 
BIT04-- 20 
BIT03-- 10 
BIT02-- 4 
BIT01-- 2 
BITOO-- 1 

BIT9-- BIT09 

BIT8-- BIT08 

BIT7-- BIT07 

BIT6-- BIT06 

BIT5-- BIT05 

BIT4-- BIT04 

BIT3-- BIT03 

BIT2-- BIT02 

BIT1-- BIT01 

BITO-- BITOO 

I 

I EVENT FLAG DEFINITIONS 

i EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION 



EF.STAKT-- 32 

EF.RESTART-- 31 

EF, CONTINUE-* 30 

EF.NCW-- 29 

EF.PWR-- c *a 

i 
i 
I 

PRI07- 
PRI06- 
PRI05- 
PRI04- 
PRI03- 
PRI02* 



I START COMMAND WAS ISSUED 

j RESTART COMMAND WAS ISSUED 

I CONTINI* C0f*1AN0 WAS ISSUED 

I A NEW PASS HAS BEEN STARTED 

I A POWER ^FAIL/POWER -UP OCCURRED 



PRIORITY t.fcVEL DEFINITIONS 



340 
300 
240 
200 
140 
100 
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000040 
000000 



SFQ 0120 



000004 
0O010 
000020 
000040 
000100 
000200 
000400 
001000 
002000 
004000 
010000 
C20O00 
040000 
100000 



PRI01-- 40 


PRI00-" 


l OPERATOR FLAG 


EVL-- 


4 


LOT-» 


10 


ADR-- 


20 


IDU-- 


40 


ISR-- 


100 


UAM-- 


200 


D0€»- 


400 


PNT-- 


1000 


PRI-- 


2000 


IXF-- 


4000 


IBE-' 


10000 


IER»' 


20000 


L0£-< 


40000 


HOE»« 


100000 
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UOA BIT DEFINITIONS 

,SBTTL UOA BIT DEFINITIONS 

lUOASA REGISTER UNIVERSAL READ BITS 



1 




2 




3 




4 




5 




6 


100000 


7 


040000 


3 


020000 


9 


010000 


10 


004000 


11 




12 




13 




14 




15 


003777 


16 




17 




18 




19 




20 


000177 


21 


000200 


22 


00540'.' 


23 


034000 


24 


040000 


25 


100000 


26 




27 


000400 


26 


004000 


29 




30 




31 




32 




33 


002000 


34 


001000 


35 


000400 


36 




37 




38 




39 




40 




41 


000001 


42 




43 




44 




45 




46 




47 


000007 


48 


000070 


49 




50 


000200 


51 


003400 


52 




53 




54 




55 




56 




57 


100000 



SA.ERR 
SA.S4 

sA.pr 

SA.Si> 
SA.S1 



- 100000 

- 040000 

- 020000 

- 010000 

- 004000 



lUOASA REGISTER ERROR STATUS BITS 
SA.CaC - 003777 

lUOASA REGISTER STEP 1 SEND BITS 



SA 


VEC 


- 000177 


SA 


INT 


- 000200 


SA 


MSG 


- 003400 


SA 


CMO 


- 034000 


SA 


WRP 


- 040000 


SA 


STP 


* 100000 


SA 


MSI 


- 000400 


SA 


cm 


- 004000 



lUDASA REGISTER STEP 1 RESPONSE BITS 



SA.NV 
SA.A2 
SA,DI 



002000 
001000 
000400 

000377 



jUDASA REGISTER STEP 2 SEND BITS 



SA.PRu 

I 



000001 

177776 



jUOASA REGISTER STEP 2 RESPONSE BITS 



SA 


MSE 


■ 


000007 


SA 


crc: 


M 


000070 


t 






000100 


SA 


STE 


■ 


000200 


SA 


CTP 


■ 


003400 



lUOASA REGISTER STEP 3 SEND BITS 



SA.TST - 



077777 
100000 



SFQ 0121 



» ERROR INDICATOR 
tSTEP 4 STATUS BIT 
jSTEP 3 STATUS BIT 
I STEP 2 STATUS BIT 
j STEP 1 STATUS BIT 



I ERROR CODE 



l INTERRUPT 
j INTERRUPT 



VECTOR (DIVIDED BY 4) 
. _ ... . ENABLE DURING INITIALIZATION 
i MESSAGE RING LENGTH 
i COMMANO RING LENGTH 
iWRAP BIT 
I STEP - MUST ALWAYS BE WRITTEN A ONE 

iLSB OF MESSAGE RING LENGTH 
jLSB OF COMMANO RING LENGTH 



jNON SETTABLE INTERRUPT VECTOf. 
1 22 BIT ADDRESS BUS 
^ENHANCED DIAGNOSTICS 
j ALL BITS RESERVED 



jENA3LE VAX UNIBUS ADAPTER PURGE INTERRUPT 
I LOW ORDER MESSAGE RING 8YTE ADDRESS 



I MESSAGE RING LENGTH 

I COMMANO RING LENGTH 

j RESERVED 

> STEP ECHO 

j CONTROLLER TYPE 



ECHO 
ECHO 



j HIGH ORDER 
I PURGE POLE 



MESSAGE RING BYTE ADDRESS 
TEST ENABLE 
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UOA BIT DEFINITIONS 



SFQ 0122 



58 




59 




60 




61 




62 


000177 


63 


000200 


64 


000400 


6-> 




66 




37 




68 




69 




70 


000001 


71 


000002 


72 


000374 


73 




74 




75 




76 




77 


000017 


78 


000360 


79 





lUCASA REGISTER STEP 3 RESPONSE BITS 



SA.VCE 
SA.INE 
SA.NVE 

i 



000177 
000200 
000400 
003000 



iUOASA REGISTER STEP 4 SEND BITS 

SA.GO - 000001 
SA.LFC * 000002 
SA.BST « 000374 



;UOASA REGISTER STEP 4 RESPONSE BITS 



SA.MCV 
SA.CNT 



- 000017 

• 000360 

003400 



I INTERRUPT VECTOR ECHO 
l INTERRUPT ENABLE ECHO 
j VECTOR NOT PROGRAMMABLE 
^RESERVED 



j GO BIT TO LTART UOA FIRMWARE 
I LAST FAILURE CODE REQUEST 
jBURST LEVEL 



;UOA MICROCODE VERSION 
{CONTROLLER TYPE 
^RESERVED 
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.SBTTL HOST COMMUNICATION AREA OEFINIIONS 

.COMMAND/MESSAGE RING BIT DEFINITIONS 
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1 




2 




3 




4 




5 


10O0OO 


6 


040000 


7 




8 




9 




10 




11 


000000 


12 


000001 


13 


177777 


14 


001000 


15 




16 




17 




18 




19 




20 


000004 


21 


00O0O4 


22 


000004 


23 


000060 


24 


000106 


25 




26 


000000 


27 




28 


000004 


29 


000006 


30 




31 


000010 


32 


000012 


33 




34 


000014 


35 


000020 


36 




37 


000014 


38 


000020 


43 




44 


000100 


45 


000206 


46 




47 


000314 



RG.OWN 
RG.FLG 



100000 
040000 



I SET WHEN UDA OWNS RING 
{FLAG BIT 



{VIRTUAL CIRCUIT IDENTIFIERS 



MSCP 


- 


LOG 


- 1 


DIAG 


- -1 


DUP 


- 1000 



iMSCP CIRCUIT 

{LOG dRCUIT 

{DIAGNOSTIC CIRCUIT 

{DIAGNOSTIC AND UTILITIES PROTOCOL 

{OFFSETS INTO HOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TO EACH RINC 
{ANO TWO PACKET 

{SIZE OF INTERRUPT INDICATOR WORDS 
{SIZE OF RING IN BYTES 
{SIZE OF ENVELOPE WORDS BEFORE PACKET 
{SIZE OF COMMAND AND MESSAGE PACKETS 
{SIZE OF BUFFER 

I INTERRUPT INDICATOR WORDS START 

{MESSAGE RING START 
{MESSAGE RING CONTROL WORD 

{COMMAND RING START 
{COMMANO RING CONTROL WORDS 

{MESSAGE ENVELOPE START 
{MESSAGE PACKET START 

{COMMAND ENVELOPE START 
{COMMANO PACKET START 

{FIRST BUFFER 
{SECOND BUFFER 

HC.SIZ - HC.BF2*HC.BSZ {TOTAL SIZE OF HOST COMMUNICATION AREA 



HC.ISZ - 

HC.RSZ « 
HC.ESZ - 
HC.PSZ ■ 
HC.BSZ « 


• 4. 

• 4, 

• 4. 

■ 48. 

' 70. 




HC.INT - 


■ o. 




HC.MSG » 
HC.MCT . 


• HC.INT*HC 

• KC.MSG*2. 


ISZ 


HC.CMO - 
HC.CCT - 


■ HC.MSG»HC 
« HC.CMD*2. 


RSZ 


HC.MEV ■ 
HC.MPK « 


■ HC.CMO»HC 
• HC.MEV»HC 


RSZ 
ESZ 


HC.CEV - 
HC . CPK > 


■ HC.MEV 
• HC.MPK 




HC.BF1 . 
HC.BF2 ■ 


■ HC.CPK*HC 

■ HC.BFlfHC 


PSZ 
BSZ 
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HOST COMMUNICATION AREA LAYOUT 



SFQ 0124 



.SBTTL HOST COMMUNICATION AREA LAYOUT 



3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

52 



} 


MC.INT 


i 




i 
I 


HC.MSG 
HC.MCT 


2 

} 
i 


HC.CMO 
HC.CCT 



;HC.MEV 6 HC.CEV 
iHC.MPK £ HC.CPK 



HC.BF1 



HC.BF2 



> INTERRUPT INDICATORS 


> MESSAGE 


(RESPONSE) RING 




> COMMANO 


RING 




> MESSAGE 

> MESSAGE 


C COMMANO ENVELOPE 
6 COMMAND PACKET 




! BUFFER 1 (RESPONSE TO DM 


PROGRAM) 


! CUFFER i 


? 2 (REQUEST FROM DM 


PROGRAM) 



> 
> 


4 


BYTES 


f 






> 
> 


4 


BYTES 


) 
> 


4 


BYTES 


* 






> 
> 
> 
> 
> 
> 
> 


4 
48 


BYTES 

BYTES 


♦ 








70 


BYTES 



70 BYTES 



NOTE: BYTES ARE GIVEN IN DECIMAL 
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COMMAND PACKET OPCODES DEFINITIONS 

.SBTTL COMMAND PACKET OPCODES DEFINITIONS 



SFQ 0125 



1 




2 




3 


000001 


4 


0O0020 


i' 


000010 


V 1 


000021 


'.' 


000040 


8 


000022 


9 


000023 


10 


000002 


11 


000003 


12 


000011 


15 


000041 


14 


000024 


15 


000004 


16 


000012 


17 


000042 


18 


000030 


19 


000031 


20 


000200 


21 


000007 


22 


000100 


23 


000101 


24 


000102 


25 


000103 


26 




27 


000001 


28 


000002 


29 


000003 


30 


0000O4 


31 


000005 


32 




33 




34 




35 




36 




37 




38 




39 




40 




41 




42 




43 




44 




45 




46 





OP. ABO 

OP.ACC 

OP.AVL 

OP.CCD 

OP. CMP 

OP.ERS 

OP, FLU 

OP.GCS 

OP.GUS 

OP.ONL 

OP.RD 

OP.RPL 

OP. sec 

OP. sue 

OP.WR 

OP.MRD 

OP.MWR 

OP. END 

OP, SEX 

OP.AVA 

OP.DUP 

OP.SHC 

OP.RLC 

OP.GSS 
OP. ESP 
OP.ELP 
OP.SSD 
OP.RSD 



1 

20 

10 

21 

40 

22 

23 

2 

3 

11 

41 

24 

4 

12 

42 

30 

31 

200 

7 

too 

101 
102 
103 

1 
2 
3 
4 
5 



ABORT COMMANO 

ACCESS CC»:t1ANC 

AVAILABLE COMMAND 

COMPARE CONTROLLER DATA COMMAND 

COMPARE HOST DATA COMMAND 

ERASE COMMAND 

FLUSH COMMmNO 

GET COMMAND STATUS COMMAND 

GET OJIT STATUS COMMAND 

ONLINE COMMANO 

READ COMMAND 

REPLACE COMMANO 

SET CONTROLLER CHARACTERISTICS COMMAND 

SET UNIT CHARACTERISTICS COMMAND 

WRITE COMMANO 

MAINTENANCE READ COMMAND 

MAINTENANCE WRITE COMMANO 

Ei« PACKET FLAG 

SERIOUS EXCEPTION END PACKET 

AVAILABLE ATTENTION MESSAGE 

DUPLICATE UNIT NUMBER ATTENTION MESSAGE 

SHADOW COPY COMPLETE ATTENION MESSAGE 

RESET COMMANO LIMIT ATTENTION MESSAGE 

DUP GET DUST STATUS 

DUP EXECUTE SUPPLIED PROGRAM 

DUP EXECUTE LOCAL PROGRAM 

OUP SENO DUST DATA 

DUP RECEIVE DUST DATA 



tNOTE: ENO PACKET OPCOOES CALSO CALLED ENOCOOES) ARE FORMED BY ADDING THE END 

iPACKET FLAG TO THE COMMANO 0PC00E . FOE EXAMPLE, A READ COMMANO' S END PACKET 

jCONTAINS THE VALl* OP.RD*OP,END IN ITS OPCOOE FIELD. THE INVALID COMMAND END 

tPACKET CONTAINS JUST THE ENO PACKET FLAG C I . E . , OP. ENO) IN ITS OPCOOE FIELD. 

I THE SERIOUS EXCEPTION ENO PACKET CONTAINS THE SUM OF THE ENO PACKET FLAG 

?PLUS THE SERIOUS EXCEPTION OPCOOE SHOWN ABOVE (I.E., OP. SEX ♦ OP. ENO) IN IT* 

jOPCOOE FIELD. 

t 

iCOMMAND OPCOOE BITS 3 THROUGH 5 INDICATE THE COMMAND CLASS, WHICH IS ENCODED 

• AS FOLLOWS: 

I 000 IMMEDIATE COMMANDS 

i 001 SEQUENTIAL COMMANDS 

» 010 NON- SEQUENTIAL COMMANDS THAT DO NOT INCLUOE A BUFFER DESCRIPTOR 

; 100 NON-SEQUENTIAL COMMANDS THAT DO INCLUOE A BUFFER DESCRIPTOR 
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SFQ 0062 



DRIVE NOT FORMATTED IN 512 BYTE MODE -- UNABLE TO TEST 
FCT BLOCK ZERO MODE WORD; mode 

+** THIS PACK HAS AN INVALID FORMAT AND CANNOT BE USED *** 



mock-; 



The mod* word found on the drive's FCT block zero. 



Error 4021 occurs only when Test 4 Finds that the mode word found in 
FCT block zero Is not tho 512 byte mode word C 126736 octal). See DEC 
STANOARD 166 "FCT Structure". Inhibiting the dropping of units has 
no effect on this error. 



04022 CZUOC DEV FTL ERR 04022 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER OM PCjxxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh:mmjss 
COULD NOT 3EAD FCT BLOCK ZERO 

*** THIS PACK HAS AN INVALID FORMAT AND CANNOT BE USED *** 

Error 4022 occurs when test 4 Is uc table to read any copy of FCT 
block zero. See DEC STANOARD 166 "FCT Structure". Inhibiting 
the dropping of units has no effect on this error. 



04023 CZUOC OEV FTL ERR 04023 ON UNIT 00 TST 04 SUB 000 PC: xxxkxx 

DISK EXERCISER DM PCtxxxi. UOA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 

UNABLE TO CONTINUE TESTING 

PORT SWITCH OUT 

REAL TIME STATE 0003 

STATUS (R TO L); 1312 1110 0908 0706 0504 0302 0100 

If, during testing, the operator disables the port that Test 4 Is using 
by pooping out the port switch, Test 4 prints error 4023. CHANGING 
THE STATE OF THE PORT SWITCH FOR THE PORT THAT Test 4 IS <<N0T>> USING 
HAS NO EFFECT ON THE TEST. If dropping of units Is inhibited, Test 4 
will loop in mrror recovery, printing this error » until the error 
state is corrected (by some external action). 



CZUOC DEV FTL ERR 04023 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC-.xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hh ; mm:ss 

UNABLE TO CONTINUE TESTING 

RUN/STOP SWITCH OUT 

REAL TIME STATE 0003 

STATUS CR TO L): 1312 1110 0908 0706 0504 0302 0100 



If, oV»rino, testing, the operator pop* out the run/stop snitch, 
Teat 4 prints error 4023. If dropping of units is inhibited, 



will loop in error recovery, printing this error, 
state Is corrected (by some external action). 



until the 



Test 
error 



CZUDC DEV FTL ERR 04023 ON UNIT 00 TST 04 SUB 000 PC: xxxx\x 
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.SBTTL COMMAND PACKET OFFSETS 
; GENERIC COMMAND PACKET OFFSETS 



SFQ 0127 



1 




2 




3 




4 




5 




6 


000000 


7 


000004 


6 


0COO10 


9 


000012 


10 


000014 


11 


000020 


12 


000020 


13 


000034 


14 




15 




16 




17 




18 


0COO14 


19 




20 




21 




22 




23 


000016 


24 


000020 


25 


000034 


26 


000040 


27 


000042 


28 




29 




30 




31 




32 


000014 


33 




34 




35 




36 




37 


000014 


38 


000016 


39 


000020 


40 


000022 


41 


000024 


42 




43 




44 




45 




46 


000034 


4 7 


000040 


48 




49 




50 




51 




52 


000024 


53 


000034 



P.CRF 


■ 0. 


P. UNIT 


■ 4. 


P.OPCD 


• 8. 


P. MOD 


- 10. 


P,BCNT 


- 12. 


P. BUFF 


- 16. 


P.UADR 


- 16. 


P. LBN 


- 28. 



I COMMAND REFERENCE NUMBER 

{UNIT NUMBER 

I OPCODE 

{MODIFIERS 

jBYTE COUNT 

{BUFFER DESCRIPTOR 

jUNIBUS ADDRESS OF BUFFER DESCRIPTOR 

{LOGICAL BLOCK NUMBER 



.ABORT AND GET COMMAND STATUS COMMAND PACKET OFFSETS 

P.OTRF - 12. iOUTSTANOING REFERENCE NUMBER 

{ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS 

{UNIT FLAGS 

{HOST IDENTIFIER / RESERVED 

{ERROR LOG FLAGS 

{SHADOW UNIT 

{COPY SPEED 



P.UNFl 


- 14. 


P.HSTI 


- 16. 


P.ELGF 


- 28. 


P. SHUN 


- 32. 


P.CPSP 


- 34. 



{REPLACE COMMAND PACKET OFFSETS 
P.RBN - 12. 



{REPLACEMENT BLOCK NUMBER 



{SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS 



jMSCP VERSION 

i CONTROLLED FLAGS 

{HOST TIMEOUT 

{USE FRACTION 

;QUAD -WORD TIME AND DATE 



{MAINTENANCE READ AND MAINTENANCE WRITE COMMAND PACKET OFFSETS 



P.VRSN 


■ 12. 


P.CNTF 


• 14. 


P.HTMO 


- 16. 


P.USEF 


■ 18. 


P. TIME 


- 20. 



P.RGID 
P.RGOF 



- 28. 

- 32. 



{REGION' ID 
{REGION OFFSET 



{EXECUTE SUPPLIED PROGRAM COMMAND PACKET OFFSETS 



P.DMDT 
P.OVRL 



- 20. 



iDMOT TERMINAL ADDRESS (MAINT WRITE ONLY) 
iBIFFER DESCRIPTOR FOR OPERLAYS 
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SFQ 0128 



1 




2 




3 




4 




5 




6 


000000 


7 


000004 


8 


000010 


9 


000011 


10 


000012 


11 


000014 


12 


000034 


13 




14 




15 




16 




17 


000014 


18 


000020 


19 




20 




21 




22 




23 


000014 


24 


000016 


25 


000020 


26 


000024 


27 


000034 


28 


0DOO40 


29 


000042 


30 


000044 


31 


000046 


32 


000050 


33 


000054 


34 


000056 


35 


000057 


36 




37 




38 




39 




40 




41 


000014 


42 


000016 


43 


000020 


44 


000024 


45 


000034 


46 


000040 


47 


000042 


48 


000044 


49 


000050 


50 




51 




52 




53 




54 


000014 


55 


000016 


5b 


000020 


57 


000022 



.SBTTL END PACKET OFFSETS 



{GENERIC END PACKET OFFSETS 



P.CRF 


■ 


0. 


P. UNIT 


■ 


4. 


P.OPCD 


■ 


8. 


P.FLGS 


M 


9. 


P.STS 


* 


10. 


P.BCNT 


a 


12. 


P.FBBK 


M 


28, 



j GET COMMAND STATUS END PACKET OFFSETS 



P.OTRF 
P.CMST 



12. 
16. 



} GET UNIT STATUS END PACKET OFFSETS 



P.MLUN 
P.UNFL 
P.HSTI 
P.UNTI 
P.MEOI 
P. SHUN 
P.SMST 
P.TRKS 
P.CRPS 
P.CYLS 
2.RCTS 
P.RBNS 
P.RCTC 



12. 
14, 
16. 
20. 
28, 
32. 
34. 
36. 
38. 
40. 
44. 
46. 
47, 



j COMMAND REFERENCE NUMBER 

j UNIT NUMBER 

{OPCODE (ALSO CALLED ENDCOOE) 

tEND PACKET FLAGS 

{STATUS 

{BYTE COUNT 

{FIRST BAD BLOCK 



{OUTSTANDING REFERENCE NUMBER 
{COMMAND STATUS 



{MULTI-UNIT CODE 
{UNIT FLAGS 
{HOST IDENTIFIER 
{UNIT IDENTIFIER 
{MEDIA TYPE IDENTIFIER 
{SHADOW UNIT 
{SHADOW STATUS 
{TRACK SIZE 
{GROUP SIZE 
{CYLINDER SIZE 
{RCT TABLE SIZE 
}R6NS / TRACK 
jRCT COPIES 



{ONLINE ANO SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE 
{ATTENTION MESSAGE OFFSETS 



P.MLUN 
P.UNFL 
P.HSTI 
P.UNTI 
P.MEDI 
P.SHLN 
P.SHST 
P.UNSZ 
P.VSER 



12 
14 
16 
20 
28 
32 
34 
36 
40 



{MULTI-UNIT CODE 

{UNIT FLAGS 

{HOST IDENTIFIER 

{UNIT IDENTIFIER 

{MEDIA TYPE IDENTIFIER 

{SHADOW UNIT 

{SHADOW STATUS 

{UNIT SIZE 

{VOLUME SERIAL NUMBER 



{SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS 



P.VRSN 
P.CNTF 
P.CTMO 

P.CNCL 



12. 

14, 
16. 
18, 



{MSCP VERSION 
{CONTROLLER FLAGS 
{CONTROLLER TIME0U1 
{CONTROLLER COMMAND LIMIT 
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:Nu PMCKr T OFFSETS 

P.CNTI - 20 I CONTROLLER ID 

;GET DUST STATUS END PACKET OFFSETS 

j EXTENSION FOR DOWNLINE LOADABLE PROGRAM 

;FLAG5 

{PROGRESS INDICATOR FOR REMOTE PROGRAM 

{TIMEOUT 



58 


000024 


59 




60 




61 




62 




63 


000014 


64 


000017 


65 


000020 


66 


000024 



P.DEXT 


- 


12. 


P.DFLG 


m 


15, 


P.DPRG 


m 


16. 


P.DTMO 


a 


20. 
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>TATUS AND EVENT CODE DEFINITIONS 

.SBTTL STATUS AND EVENT CODE DEFINITIONS 



SFQ 0130 



1 




2 




3 


000037 


4 


000040 


5 


OOOOOO 


6 


000001 


7 


00OO02 


8 


000003 


9 


000004 


10 


000005 


11 


000006 


12 


000007 


13 


000010 


14 


OCOOll 


15 


000012 


16 


000013 


17 


000037 


18 


000400 


19 




20 




21 




22 


010000 


23 


020000 


24 


030000 


25 


040000 


26 


050000 


27 


060000 



ST.MSK 

ST. sue 

ST .SUC 
ST. CMC 
ST. ABO 
ST.OFL 
ST.AVL 
ST.MFF 
S T .WPR 
ST. CMP 
ST. DAT 
ST.HST 
ST.CNT 
ST. DRV 
ST.DIA 
ST. AOL 



37 

40 



1 

2 

3 

4 

5 

6 

7 

10 

11 

12 

13 

37 

400 



{DUP MESSAGE TYPES 



DU.QUE 
DU.DFL 
DU.INF 
DU.TER 
DU.FTL 
DU.SPC 



10000 
20000 
30000 
40000 
50000 
60000 



.STATUS / EVENT CODE MASK 

)SUB-COUE MULTIPLIER 

I SUCCESS 

I INVALID CD1MAND 

{COMMANO ABORTED 

j UNIT -OFFLINE 

{UNIT-AVAILABLE 

{MEDIA FORMAT ERROR 

{WRITE PROTECTED 

{COMPARE ERROR 

{DATA ERROR 

{HOST BUFFER ACCESS FP.ROR 

{CONTROLLER ERROR 

jDRiVE ERROR 

{MESSAGE FROM AN INTERNAL DIAGNOSTIC 

{ALREADY ON-LINE 



{QUESTION 
{DEFAULT QUESTION 
{INFORMATION 
{TERMINATOR 
{FATAL ERROR 
{SPECIAL 
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>SBTTL CONTROLLER TABLE DEFINITIONS 



SFQ 0131 



1 




2 




3 




4 




S 




6 




f 
3 




9 




10 


tXXX)77 


11 


000777 


12 


007000 


15 




14 


1OO000 


18 


0OO040 


19 


000020 


20 




21 


0O0010 


22 




23 


000002 


24 


000004 


25 




27 


000000 


2fl 


000002 


29 


000004 


30 


000006 


31 


000010 


32 


000012 


33 


000014 


34 


0OO016 


35 


000020 


36 


0OO022 


37 


000024 


3fl 


000026 


39 


000030 


40 


000032 


41 


000034 


42 


0OO036 


43 


0OO040 


44 


000042 


45 


0OOO44 


46 




47 


000046 



i ONE TABLE WILL BE SET L#> BY INITIALIZE SECTION FOP EACH UOA SELECTED 
i FOR TESTING. TABLES ARE CONTIGUOUS. THE END OF THE TABLES IS 
I MARKED BY A WORD OF ZEROS. 

j THE FIRST TABLE IS POINTED TO BY THE CONTENTS OF CTA8S. 
I THE NLHBER OF TABLES IS CONTAINED IN CTRLRS, 



CT.UNT - 


• 000077 


CT.VEC ■ 


■ 000777 


CT.BRL ' 


• 007000 


CT.AVL ■ 


■ BIT15 


CT.U50 • 


• BIT5 


CT.REQ < 


- 3IT4 


C » . MSG • 


• BIT3 


CT.RN 


■ BIT1 


CT.CMD i 


' BIT2 


C.UADR • 


• 


C.UNIT - 


■ 2 


C.VEC 


• 4 


C.BST 


• 6 


C. JSP 


• 10 


C.JAO 


» 12 


C.FLG 


■ 14 


C.HCOI • 


• 16 


C.DRO 


■ 20 


C.DR1 


• ?2 


C.DR2 


■ 24 


C.DR3 


■ 26 


C.DR4 


' 30 


C.DR5 


■ 32 


C.DR6 


■ 34 


C.DR/ 


• 36 


C.TO 


• 40 


C. TOM 


■ 42 


C.REF 


- 44 



LOGICAL UNIT NUMBER MASK 
VECTOR ADDRESS MASK 
BR LEVEL MASK 

SET WHEN NOT AVAILABLE FOR TESTING 

CONTROLLER IS U0A30 IF SET/UQA52 IF CLEARED 

BUFFER MAS BEEN GIVEN TO UOA FOR REQUEST 

SET WHENEVER READ STUD DATA COMMAND GIVEN TO UOA 

MESSAGE RESPONSE RECEIVED 

WHENEVER THIS BIT IS SET, CT.CMD IS CLEARED 

DM PROGRAM RUNNING 

COMMAND ISSUED, WAITING FOR RESPONSE 

UNIBUS ADORESS OF UDAIP REGISTER 

UNIT NUMBER TO TEST 

VECTOR ADORESS/BR LEVEL 

BURST LEVEL 

INTERRUPT SERVICE ROUTINE FOR CONTROLLER 

THESE TWO WOROS LOADED WITH [ JSR RO UDASRV] 

FLAGS 

BEGIW4ING ADRi OF HOST CC*t1 AREA IN MEMORY 

POINTER TO DRIVE TABLES 

IF ZERO, NO DRIVE TABLE EXISTS 



C»SIZE • 46 



TIMEOUT COLTER 

( TWO WORDS) 
COMMAND REFERENCE NUMBFR 

j SIZE OF CONTROLLER TABLE IN BYTES 



CAOCEO UDA C DISK DRV OIAG MACRO 
CONTROL I FR TABLE DEFINITIONS 



V05.00 W«dn«»day 04 Jan -84 



Cll 

16 i 12 P«o« 9fl 



SFQ 013? 



1 




2 




3 




4 




5 




b 




t 




8 




9 




10 


OOC077 


11 




12 


100000 


13 


040000 


14 


020000 


15 


010000 


16 


004000 


17 


002000 


18 


OOIOOO 


19 


000400 


20 


oooioo 


21 


000040 


22 


000020 


23 


OOOOIO 


24 


000004 


25 


000002 


26 


000001 


30 


011012 


32 


140200 


33 




35 


000000 


36 


000002 


37 


000004 


38 


000006 


39 


COCOIO 


40 


OC0012 


41 


000016 


42 


000022 


43 


000026 


44 


000032 


45 


000036 


46 


OO0042 


4/ 


000046 


48 


OO0052 


49 


000056 


50 


OO0062 


51 


000066 


52 


000072 


53 


000076 


54 


OO0102 


55 


000106 



iDRIVE TABLE DEFINITIONS 

lONE DRIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH 
lORIVE SELECTED FOR TESTING. EACH TABLE IS POINTED TO BY A 
jWORD IN THE CONTROLLER TABLE ON WHICH THE DRIVE EXISTS. 

l THE FIRST TABLF. IS POINTED TO BY THE CONTENTS OF DTABS. 

t LOGICAL UNIT NUMBER OF DRIVE 

SET WHEN NOT AVAILABLE FOR TESTING 
INITIAL WRITE 
DIAGNOSTIC CrLINOERS 
SCC CORRECTION ENABLED 
READ ONLY 
WRITE ONLY 
RETRIES ENABLED 
START/ENO CYLINDERS SPECIFIED 
SEQUENTIAL ACCESS 
BEGIN/END BLOCKS USED 
WHEN D,BE«0: 1 - TRACKS. - GROUPS 
WRITE CHECKS ENABLED 
ALWAYS WRITE Ch£Cl< 
DATA COMPARES ENABLED 
ALWAYS DATA COMPARE 
DEFAULT D.PRH 
BITS TO BE CLEARED 

DRIVE NUMBER 

HARDWARE OL^STION FLAGS 
DATA PATTERN NUMBER 
BAD BLOCK COUNT 
eAD BLOCK 1 

2 

3 

4 

«; 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 



DT.UNT i 


• 000077 


DT.AVL • 


■ BIT15 


D.IU 


■ BIT14 


D.OCY 


• BIT13 


D.ECC 


• BITU 


D.RO 


■ BIT11 


D.WO 


• BIT10 


D.RET 


• BIT9 


D.CYL 


• 9IT8 


D.SEQ 


• BIT6 


D.BE 


■ BIT5 


D.TR 


■ BIT4 


D.WC 


• BIT3 


D.WCA 


• BIT2 


D.DC 


• BIT! 


D.DCA 


• BITO 


DOE^ 


• D.ECC»D.WC»D.DC*D.Rr.T 


D.ZERO 


« BIU5*BIT7*D.IW 


D.DflV 


• 


D.UNIT 


• 2 


D.PRH 


• 4 


D.PAT 


• 6 


D.BB 


• 10 


D.B601 


• 12 


D.BB02 


• 16 


0.BB03 * 


' 22 


D.B604 


• 26 


D.BB05 


■ 32 


D.BB06 


• 36 


D.BB07 


• 42 


D.BBO« 


• 46 


D . BB09 


• 52 


D.BB10 


■ 56 


D.BBU 


• 62 


C.B312 


• 66 


D.BB13 


• 72 


D.BB14 


» 76 


D.BB15 • 


■ 10? 


D.BB16 < 


" 106 



Dll 
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SFQ 0153 



1 




2 


000112 


3 


000114 


4 


OO0120 


5 


000124 


6 


000130 


7 


000134 


8 


000140 


9 


000144 


10 


000150 


11 


000154 


12 


000160 


13 


000164 


14 


OO0166 


15 


000170 


16 


000172 


17 


000174 


18 


000176 


19 


000200 


24 




25 


000206 


26 




27 




28 




29 


000000 


30 


000004 


31 


000040 


32 


001000 



D,BEC 


• 112 


b . BGN1 


• 114 


D.EN01 • 


' 120 


D.BGN2 ■ 


■ 124 


D.ENC2 ■ 


• 130 


0.BGN3 ■ 


■ 134 


D.EN03 ■ 


■ 140 


D.BGN4 ■ 


» 144 


D.END4 ■ 


■ 150 


D.BCYL ■ 


■ 154 


D.ECYL ■ 


■ 160 


D,XFRW « 


• 164 


D . XFRR « 


' 166 


D.HERR ■ 


• 170 


D.SERR - 


* 172 


O.SEEK « 


• 174 


O.ECCC - 


■ 176 


D,SERN « 


' 200 



D.SIZE' • 206 

i DM PROGRAM HEADER DEFINITIONS 

DMTRLN - 

DHOVRL - 4 

DMMAIN ■ 40 

DMFRST - 1000 



BEGIN/ENO SET COUNT 

BEGIN BLOCK 1 

END 

BEGIN BLOCK 2 

ENO 

BEGIN BLOCK 3 

ENO 

BEGIN BLOCK 4 

ENO 

BEGIN CYL INDER 

ENO CYLINOER 

MEGABITS WRITTEN COUNT 

MEGABITS READ COUNT 

HARD ERROR COUNTER 

SOFT ERROR COUNTER 

NUTOER OF SEEKS X1000 

ECC COUNTER 

DRIVE SERIAL NUT«ER 

{SIZE Of DRIVE TABLE IN BYTES 



I OFFSET TO SIZE OF PROGRAM NEEDING DOWNLINE LOAD 

lOFFSET TO SIZE OF OVERLAY 

j OFFSET TO FIRST WORD OF MAIN PROGRAM 

I ADDRESS IN DM FILE CONTAINING FIRST BYTE OF HEADER 
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GLOBAL DATA SECTION 



SFQ 0134 



1 

2 

3 

4 

5 

6 

7 

8 064402 
064402 
064404 
064406 
064410 

9 

10 064412 

11 064414 

12 064416 

13 06442C 

14 064422 

15 064424 

16 064426 

17 064430 

18 064432 
19 

20 064434 

21 064436 

23 064440 

24 

25 

26 

27 

28 

29 

30 064442 

31 064444 

32 064446 

33 O64450 

34 064452 

35 064454 



000000 
000000 
000000 
000000 



000002 
000004 
000010 
000020 

OOOOOO 
000000 



.SBTTL GLOBAL DATA SECTION 

1 *• 

1 THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED 

1 IN MORE THAN ONE TEST, 

1 -- 

LIERRTBL:? 

ERR UP:: .WORD 

ERRNBR:: .WORD 

ERRMSGjj .WORD 

ERRBLKj; .WORD 



FFREErj 

FSIZE:; 

FMEMj 

FMEMS 

DTA8S 

CTABS 

CTRLRS: 

TSTTAB: 

DMPROG: 

KTBASA: 
KTBASO: 



.BLKW 1 
.BLKW 1 
.BLKW 1 
.BLKW 1 
.BLKW 1 
.BLKW 1 
.BLKW 1 
.BLKW 1 
.8LKW 1 

.BLKW 1 
.BLKW 1 



IFLAGS: : .BLKW 1 



ICONT 
IREST 
ISTRT 
ISTRTH 

FNUM 

TNUM 

URUN 

URNINGt 

UCNT: 

INTRCV: 



-• Bill 
-• BIT2 
•- BIT3 
«• BIT4 

.WORD 
.WORD 
.BLKW 1 
.BLKW 1 
.BLKW 1 
.BLKW 1 



FIRST FREE WORD IN MEMORY 

SIZE OF FREE MEMORY IN WORDS 

COPY OF FFREE AT END OF INIT SECTION 

COPY OF FCIZE AT END 0* INIT SECTION 

START OF DRIVE TABLE STORAGE 

START OF CONTROLLER TABLE STORAGE 

COUNT OF UOA CONTROLLERS IN PTABLES 

POINTER TO 1ST CONTROLLER TABLE UNDER TEST 

START ADDRESS OF U0A52 DM PROGRAM 

HIGH TWO 9YTES OF BASE ADDRESS FOR KT ACCESS 
LOW BYTE OF ADDRESS FOR KT ACCESS 

FLAGS FROM INIT COOE FOR TEST 4 

CONTINUE EVENT FLAG 

RESTART FLAG 

START FLhG 

START FLAG HOLD FOR T4UPRM ROUTINE 

FILE * IN PAK FILE THAT IS CURRENTLY LOADED 

NUMBER OF TEST EXECUTING 

NLf«F.R OF UNITS TO RUN AT ONE TIME 

NUMBER OF UNITS STILL R'JNNING 

COUNTER OF UNITS UNDER TEST 

INTERRUPT RECEIVED FLAG FOR INT TESTING 
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SFQ 0135 



1 

5 

7 064456 

8 

9 

10 064472 

11 064474 

12 064476 
13 

14 064526 

15 

19 

20 064532 

21 

22 

23 

24 

25 064534 

26 064536 

27 064540 

28 064542 

29 064544 

30 064546 

31 064550 

32 064552 
33 

34 064554 

35 064556 

36 064560 
17 06A562 

38 064564 

39 064566 

40 064570 

41 064572 

42 064574 

43 064576 

44 064600 

45 064602 

46 064604 

47 064606 

48 064610 

49 064612 

50 064614 



132 



000000 
000000 



125 



000000 

000002 
0OO001 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000001 

oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 



125 



104 



065 



062 



FNAME { 


.ASCI2 
.EVEN 


t 


\ZUDDEO.PAl<\ 


FDATA: 


.WORD 







FTLOPN: 


.WORD 







TEMP: 


.BLKW 


12. 


U52EXT: 


.ASCII 
.EVEN 




"U52" 


TYPCNT: 


.WORD 







TY.U50 


■ BIT] 


d 




TY,U52 


- BITO 




IPADRS; 


.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 







PAT16C: 


.WORD 


1 




PAT 16 W j 


.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 









.WORD 








,NAME OF DATA FILE 



iFILE OPEN WHEN NON-ZERO 

jTEMPORY STORAGE FOR GMANI RESPONSES 



I type OF CONTROLLER WORD 



j EIGHT ENTRIES 



jCOUMT OF WORDS IN DATA PATTERN 16 
i WORD SEQUENCE FOR DATA PATTERN 16 



Gil 
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064616 
064620 
064622 
064624 
064626 
064652 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 064636 

12 064640 
13 

14 064642 

15 064644 

16 064646 
17 

18 
19 
20 

21 064650 

22 064652 

23 064654 
24 

25 

26 

27 064656 

28 

29 064660 

30 064662 

31 064664 

32 064666 

33 064672 

34 064674 



iKWll CLOCK CONTROL 



000000 



177777 



KW.CSR 

KW.BRL 

KW.VEC 

KW.HZ 

KW.EL 

STIME 

NXMAD: 

KTMEM: 

T2WRR: 
T2WR0; 
T2DR: 



.WORD 
.BLKW 1 
.BLKW 1 
.BLKW 1 
.BLKW 2 
.BLKW 2 

.BLKW 1 
.WORD -1 

.BLKW 1 

.BLKW 1 
.BLKW 1 



; ERROR LOG CONTROL WORDS 



LBUFS 
LBUFN 
LBUFE 



.BLKW 1 
.BLKW 1 
.BLKW 1 



{DISK DIAGNOSTIC DLL CONTROL WORDS 
DLL: .BLKW 1 



DLLOR: 

DLLV: 

DLLRt 

DLL ADR 

DLLSIZ 

DLLNAM 



.BLKW X 
.BLKW L 
.BLKW 1 
.BLKW 2 
.BLKW 1 
.BLKW 2 



jCS9 Of CLOCK 

j BR LEVEL 

{VECTOR 

{HERTZ (50. OR 60. ) 

j ELAPSED TIME 

{STATISTICAL REPORT TIMER 

{SET TO ALL ONES BY NON-EXISTANT ADDRESS 
I SET TO ALL ONES IF UO KT EXISTS 

iWRITE/READ REGION 
{WRITE/READ OFFSET 
j DIAGNOSE REGION 



{START ADDRESS OF LOG/ZERO IF NONE 
(ADDRESS FOR MORE DATA FOR LOG 
{LAST ADDRESS AVAILABLE FOR LOG DATA 



{DOWNLINE LOAD RESPONSE COOE - - NO DATA, 

jl - PROGRAM PROVIDED, 2- PROGRAM NOT FOUND 

{DRIVE NLWBER REQUESTING PROGRAM 

{A VALUE FROM DM PROGRAM TO BE RETURNED 

.•REGION 

{ADDRESS WHERE PROGRAM STORED 

{SIZE OF PROGRAM IN BYTES 

;NAME OF PROGRAM IN RAD50 
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1 

2 

3 

4 

5 

6 

7 

8 
12 
13 

14 064 "'00 
064700 

15 
21 
22 
25 

25 064724 
064724 

34 
41 
43 
44 
45 
46 

47 064760 

48 064763 
50 

51 
52 
53 

54 065037 

55 065042 

56 06504", 

57 065070 

58 065076 

59 065101 

60 065170 

61 065245 

62 065342 

63 065437 

64 065454 

65 065560 

66 065605 

67 065713 

68 065757 

69 066056 

70 066160 

71 066214 

72 066245 

73 066271 

74 066320 

75 066335 

76 066364 

77 066372 

78 066445 



114 



117 



107 



103 



132 



125 



040 
101 



045 
045 
042 
104 
104 
042 
116 
116 
116 
042 
116 
045 
116 
116 
116 
116 
042 
042 
042 
042 
042 
042 
042 
042 
042 



040 
122 



124 
116 
040 
071 
071 
040 
042 
042 
042 
103 
042 
123 
042 
042 
042 
042 
124 
040 
040 
124 
040 
124 
040 
104 
077 



000 
105 



000 
000 
040 
042 
000 
040 
122 
125 
124 
117 
103 
066 
115 
125 
115 
124 
117 
040 
040 
117 
040 
117 
040 
101 

040 



.SBTTL GLOBAL TEXT SECTION 



I >* 



i THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS, 
) MESSAGES, ANO ASCII INFORMATION THAT ARE USED IN 
5 MORE THAN ONE TEST, 
i -- 

j NAMES OF DEVICES SUPPORTED BY PROGRAM 



LJDVTYP: : 



.ASCIZ /LOGICAL DISK DRIVE/ 
.EVEN 



j TEST DESCRIPTION 
L$DESC:: 



.ASCIZ /CZUOCEO UOA 6 DISK DRV DIAG/ 
.EVEN 



} UNFORMATTED MESSAGES 



T40PT7; .ASCIZ 
INITWC: .ASCIZ 



\ \ 

\ARE YOU SURE CUSTOMER DATA CAN BE DESTROYED\ 



; FORMAT STATEMENTS USED IN PRINT CALLS 



FRMTT: 

CRLf : 

RNTIM: 

RNTIM1 

RNTIM2 

ERRME1 

MXFERP 

ERRLIM 

INTSTO 

INTST1 

INI TWA 

INITWB 

T4WARN 

MESSG: 

T2UARN: 

T2CMSI: 



T2CMS5: 



.ASCIZ \*T\ 

.ASCIZ \#N\ 

,ASCIZ V RUNTIME "D16":"\ 

.ASCIZ \D9":"\ 

.ASCIZ \D9\ 

.ASCIZ V * * * ERROR PROCESSING MESSAGE STRING * * *"N\ 

.ASCIZ \N-REACHED TRANSFER LIMIT •• TESTING STOPPED"N\ 

.ASCIZ \N"INIT "D6" REACHED ERROR LIMIT - WILL NO LONGER BE TESTED"N\ 

.ASCIZ \N"TESTING INTERRUPT ABILITY OF UOA AT ADR "016" VEC "09"..."\ 

.ASCIZ \"COMPLETED"N\ 

.ASCIZ \N M CUSTOMER OATA WILL BE DESTROYED ON: "NS5'*UNIT"S5 , 'U0A AT "S3"DRIVE"N\ 

. ASCIZ \#S6i*02t<S6#06#S4*03i<N\ 

.ASCIZ \N"MANUAL INTERVENTION NOT ALLOWED. TEST 4 USING DEFAULT PARAMETERS * f N\ 

.ASCIZ \N"LNIT "(to" UOA AT "016" DRIVE *'D9S\ 

.ASCIZ \N'*MANUAL INTERVENTION NOT ALLOWED. TEST 2 RUNNING UNAT TENOED"N\ 

.ASCII \N'*TEST #2 MANUAL INTERVENTION ON UNIT "08" UOA AT "016" DRIVE "D9N\ 

.ASCII V*TO WRITE ANO READ MEMORY; "N\ 

.ASCII \" U DATA REGION OFFSE'T"N\ 

.ASCII \" R REGION OFFSET"N\ 

.ASCII V'TO RUN A DIAGNOSTIC : "N\ 

.ASCII \" D REGION"N\ 

.ASCII V'TO EXIT QUESTIONING: "N\ 

.ASCII V E"N\ 

.ASCIZ V'DATA, REGION AND OFFSET ARE HEX VALUES. "N\ 

.ASCIZ V? INPUT ERRCR*'N\ 
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•i 
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79 066466 

80 066543 

81 066575 

82 066622 
83 

84 066651 

86 066670 

87 066714 

88 066734 
91 066754 

93 066775 

94 067013 

95 067032 

96 06704 7 
97 

98 067050 



042 
116 
116 
116 

042 
042 
042 

042 
042 
042 
042 
042 
000 



116 
042 
042 
042 

110 
125 
104 
104 
104 
040 
040 
040 



066 



N0CL0CK: .ASCIZ 
L0GM1 



117 

103 

105 L0GM2 

105 L0GM3 



117 
116 
111 
111 
111 
040 
040 
040 



BASNO 
BASN1 

BASN2 
BASN3 
BASN4 

BASL1 
BASL2 
BASL3 
BAS: 



VNO LINE CLOCK AVAILABLE FOR TIMING EVENTL'Nv 
.ASCI/ ^"CONTENTS OF ERROR LOG:"\ 
.ASCIZ WEND OF ERROR LOG"N\ 
.ASCIZ VN "ERROR LOG IS EMPTY"N\ 



.ASCIZ V'HOST PROGRAM"\ 

.ASCIZ V'UNIBUS ADDRE. r 3ING"\ 

.ASCIZ V'DISK RESIDENT "\ 

.ASCIZ V'DISK FUNCTION"\ 

.ASCIZ V'DISK EXERCISERS 

.ASCIZ V* DM PC:**012\ 

.ASCIZ \" UOA AT "016\ 

.ASCIZ \" DRIVE "D9\ 
.BYTE 



122 BASLNj .ASCIZ \R6R6R6R6\ 



jNULL TO PRINT NOTHING 

jUSED TO PRINT BASIC LINE OF ERROR MESSAGE 
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N\ 



7\ 



1 067061 








X1A: 


2 067061 








X2A: 


3 067061 








X3A: 


4 067061 


042 


111 


040 


X8A; .ASCIZ 


5 067160 


1U 


065 


122 


XI 


.ASCIZ 


6 067254 


122 


065 


122 


X2 


.ASCIZ 


7 067323 


122 


065 


122 


X3 


.ASCIZ 


8 067406 


122 


064 


042 


X4 


.ASCII 


9 067477 


042 


120 


114 




.ASCIZ 


10 067573 


122 


064 


042 


X6 


.ASCIZ 


11 067660 


122 


065 


122 


X8 


.ASCIZ 


13 067725 


122 


064 


042 


X5 


.ASCIZ 


14 067775 


122 


064 


042 


X7 


.ASCIZ 


16 070061 


122 


064 


042 


X14: .ASCII 


17 070161 


042 


102 


131 




.ASCII 


18 070260 


042 


103 


117 




.ASCII 


19 070360 


116 


042 


103 




.ASCIZ 


35 070460 


122 


065 


042 


X38: .ASCII 


36 07053.. 


042 


103 


110 




.ASCII 


37 070624 


042 


117 


122 




.ASCII 


38 070640 


042 


117 


122 




.ASCIZ 


39 070650 


122 


065 


042 


X21: .ASCII 


40 070730 


042 


122 


105 




.ASCIZ 


41 070765 


122 


065 


042 


X22: .ASCII 


42 071066 


042 


123 


124 




.ASCIZ 


43 071123 


122 


065 


042 


X23A: .ASCII 


44 071235 


104 


071 


042 




.ASCII 


45 071323 


042 


106 


111 




.ASCII 


46 071400 


123 


066 


042 




.ASCIZ 


47 071431 


123 


067 


117 


X23B: .ASCIZ 


48 071445 


122 


065 


042 


X24: .ASCII 


49 071560 


042 


120 


125 




.ASCIZ 


50 071635 


122 


065 


042 


X25; .ASCII 


51 071751 


042 


040 


040 




.ASCIZ 


53 072006 


122 


065 


042 


X26: .ASCII 


54 072101 


A42 


040 


040 




.ASCII 


55 072135 


042 


040 


040 




.ASCIZ 


56 072174 


122 


065 


042 


X27: .ASCII 


57 072262 


042 


111 


116 




.ASCIZ 


58 072321 


122 


065 


04.2 


X28: .ASCIZ 


59 072371 


122 


065 


042 


X29: .ASdl 


60 072476 


042 


121 


125 




.ASCII 


61 072550 


042 


103 


110 




.ASCII 


62 072622 


042 


117 


122 




.ASCIZ 


64 072662 


122 


065 


042 


X30: .ASCIZ 


65 072775 


122 


065 


042 


X31; .ASCII 


66 073065 


042 


101 


123 




.ASCIZ 


67 073117 


122 


065 


042 


X32; .ASCIZ 


68 073230 


122 


065 


042 


X35: .ASCIZ 


69 073310 


122 


065 


042 


X36: .ASCII 


70 073372 


042 


127 


110 




.ASCI2 


71 073426 


122 


065 


042 


X37: .ASCIZ 



VI DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS'^ 

\R5R6"UDA HAS MORE THAN ONE VECTOR, BR LEVEL OR BURST RAT£»N\ 

\R5R6"TW0 UNITS SELECT THE SAME DRIVE "N\ 

\R5R6"M0RE THAN FIGHT DRIVES SELECTED ON THIS UDA"N\ 

\R4"N0T ENOUGH ROOM IN MEMORY TO TEST THE UNITS SELECTED"N\ 

\ "PLEASE START PROGRAM OVER ANO TEST FEWER UNITS AT A TIME"N\ 

\R4 "TABLE C0NSI5TANCY ERROR, PLEASE RE -LOAD PROGRAM"N\ 

\R5R6"TW0 UOA'S USE THE SAME VECTOR"N\ 

\R4 "CHECKSUM ERROR IN DM PROGRAM FILE "N\ 

\R4»ERR0R IN OM PROGRAM FILE. DM PROGRAM NOT FOUNO"N\ 

\R4"U0A50 CONTROLLER IS AT A REVISION LEVEL NC LONGER SUPPORTED"N\ 

V'BY THIS DIAGNOSTIC PROGRAM. THIS PROGRAM REQUIRES A U0A50-A"N\ 

V'CONTROLLER CMOOEL 6) WITH MICROCODE REVISION AT 3 OR GREATER. "N\ 

\N"CONTROLLER REPORTED MOOE COOE "D4" ANO MICROCODE VERSION "D4N\ 

\R5"MEM0RY ERROR TRYING TO READ UOA REGISTERS"N\ 

V'CHECK UNIBUS SELECTION SWITCHES ON UOA MODULE M7485"N\ 

V'OR UNIBUS "N\ 

V'OR 'R7\ 

\R5"l©A RESIDENT DIAGNOSTICS DETECTED FAILURE "NR8\ 

\ "REPLACE UOA MOUULE M748"03N\ 

\R5"STEP BIT DID NOT SET IN UOASA REGISTER DURING INITIALIZATIONS 

V'STEP BIT EXPECTED "016NR8R7N 

\R5"U0A DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATION-NX 

\D9" WORDS WERE TO BE CLEARED STARTING AT ADDRESS "016N\ 

VFIRST SEVERAL WORDS NOT CLEARED CUP TO 6):"N\ 

\S6"AD0RESS'*S4"C0NTENTS"N\ 

\S7016S5016N\ 

\R5"U0ASA REGISTER DID NOT GO TO ZERO AFTER STEP 3 WRITE OF INITIALIZATIONS 

VPURGE/POLE DIAGNOSTICS WERE REQUESTED"NR8R7\ 

\R5"U0A DID NOT RETURN CORRECT DATA IN UOASA REGISTER DURING INITIALIZATION" 

\" UOASA EXPECTED "016NR8R7N 

\R5"DATA COMPARISON ERROR DURING DIAGNOSTIC PORT LOOP TEST"N\ 

\" DATA SENT TO UOASA "016N\ 

\" RECEIVED FROM UOASA "016NR7\ 

\R5"U0ASA REGISTER DID NOT CHANGE AFTER WRITING TO IT"N\ 

VIN PORT LOOP DIAGNOSTIC "NR8R?\ 

\R5"UDA DID NOT INTERRUPT THE PDP-11"NR7\ 

\R5"UDA INTERRUPTED AT DIFFERENT BR LEVEL THAN SPECIFIED IN HARDWARE "N\ 

V'QUESTIONS. INTERRUPT WAS AT BR LEVEL "03N\ 

V'CHECK PRIORITY PLUG ON UOA MODULE M7485"N\ 

VOR CHANGE HARDWARE QUESTIONS "N\ 

\R5"U0A REPORTED FATAL ERROR IN UOASA REGISTER WHILE RUNNING DM PR0GRAM"NR8\ 

\R5"N0 INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES "N\ 

\ "ASSUME PROGRAM IS HUNG"N\ 

\R5"MESSAGE BUFFER RECEIVED FROM OM PROGRAM WITH UNKNOWN REQUEST NUMBER"N\ 

\R5"DM PROGRAM ASKED FOR DATA ON UNKNOWN DRIVE "N\ 

\R5"N0 INTERRUPT RECEIVED FROM UOA FOR 30 S^CONOS^NX 

V'WHILE LOADING DM PROGRAM*'N\ 

\R5"UDA REPORTED FATAL ERROR IN UOASA REGISTER WHILE LOADING DM PROGRAM"NR«R 
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1 073543 042 115 105 XNSGi 

2 07357? 123 063 117 XMUG2 

3 073644 122 065 042 XPKT1 



.ASCIZ \ "MESSAGE BUFFER C0NTAINSt"N\ 

.ASCIZ \S3016S1016S101651016S1016S1016S1016N\ 

.ASCII \R5"RESP0NSE PACKET FROM UDA DOES NOT CONTAIN EXPECTED DATA*'N\ 

4 073740 042 105 111 .ASCII \ "EITHER UOA RETURNED ERROR STATUS OW PACKET UAS NOT RECEIVED CORRECTLY"N\ 

5 074050 123 063 042 .ASCIZ \S3"C0MMAND PACKET SENT"S6"RESPQNSE PACKET RECEIVED"N\ 

6 074135 123 066 117 XPKT2; .ASCIZ \S6016S1016S14016S1016N\ 

7 074164 042 040 040 XSA: .ASCIZ V UOASA CONTAINS "016N\ 

8 074215 042 122 105 XFRU; .ASCIZ \ "REPLACE UDA MODULE M7485"N\ 
12 .EVEN 
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1 

2 

3 

4 

5 

6 

7 

25 

26 

27 



28 

29 
30 

31 



32 

33 
34 
35 



36 

37 
38 
39 



40 

41 

43 
44 



45 

46 
47 
48 



49 

50 

52 
53 



074252 
074252 
074256 
074262 
074264 
074266 
074266 

074270 
C74270 
074274 
074300 
074302 
074304 
074304 

074306 
074306 
074312 
074316 
074320 
074322 
074322 

074324 
074324 
074330 
074332 
074334 
074334 

07433b 
074336 
074342 
074344 
074 346 
074346 

074350 
074350 
074354 
074356 
74 360 
074360 

074362 
074362 
074364 
074366 



012746 
004137 
067160 
000002 

104423 



012746 
004137 
067254 
000002 

104423 



012746 
004137 
067323 
000002 

104423 



004137 
067406 
000000 

104423 



004137 
06 7 725 
000000 

104423 



OOM37 

067775 
000000 

104423 



010146 
01C346 
004137 



067061 
075674 



067061 
075674 



067061 
075674 



075674 



075674 



075674 



.SBTTL GLOBAL ERROR REPORT SECTION 



j THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS 

; USED BY MORE THAN TEST TO OUTPUT ADDITIONAL ERROR INFORMATION. PRINTB 

\ (BASIC) AND PRINTX (EXTENDED) CALLS ARE USED TO CALL PRINT SERVICES, 



075674 



ERR001: 
L 10002: 


MOV 
JSR 
.WORD 
.WORD 

TRAP 


*X1A.-(SP) 

Rl.LPNTB 

XI 

ARG.CT 

C$MSG 


ERR002: 
L 10003: 


*MOV 
JSR 
.WORD 
.WORD 

TRAP 


4X2A.-CSP) 
Rl.LPNTB 
X2 
ARG.CT 

C*MSG 


ERR003: 
L 10004: 


'mov 

JSR 

.WORD 

.WORD 

TRAP 


*X3A, -(SP) 
Rl.LPNTB 
X3 
ARG.CT 

C*MSG 


ERR004 : 
L 10005: 


*JSR 
.WORD 

.WORD 

TRAP 


Rl.LPNTB 

X4 

ARG.CT 

CJMSG 


ERR005: 
L 10006 : 


*JSR 
.WORD 

.WORD 

TRAP 


Rl.LPNTB 

X5 

ARG.CT 

CSMSG 


ERR007: 
L 10007: 


'jSR 
.WORD 
.WORD 

TRAP 


Rl.LPNTB 

X? 

ARG.CT 

C*MSG 


ERR014: 


• 

'mov 

MOV 
JSR 


Rl.-CSP) 

R3. (SP) 
Rl.LPNTB 



j PUSH 0X1A ON STACK 
♦.CALL LPNTB PRINT ROUTINE 
j ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNT * 2 



{PUSH 0X2A ON STACK 
{CALL LPNTB PRINT ROUTINE 
{ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNT * 2 



{PUSH 0X3A ON STACK 
{CALL LPNTB PRINT ROUTINE 
{ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNT * 2 



CALL LPNTB PRINT ROUTINE 
ADDRESS OF ASCIZ STRING 
ARGUMENT COUNT * 2 



{CALL LPNTB PRINT ROUTINE 
{ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNT * 2 



jCALL LPNTB PRINT ROUTINE 
{ADDRESS OF ASCIZ SIRING 
{ARGUMENT COUNT * 2 



{PUSH Rl ON STACK 
{PUSH R3 ON STACK 
{CALL LPNTB PRINT 



ROUTINE 



M 1 1 
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Q74S7Z 
074374 

54 074376 
074376 
55 

56 074400 

57 074400 
074^04 
074406 

58 074410 
074410 

59 

60 074412 

61 074412 
074416 
074422 
074424 

62 074426 
074426 

63 
74 

75 074430 

76 074430 

77 074432 

78 074434 

79 074440 

80 074442 

81 074444 

82 074446 

83 0^4452 
074454 
074456 
074462 
074464 

84 074466 
074466 

85 

86 074470 

87 074470 

88 0744 76 
074500 
074504 
074510 
074512 

89 074514 
074514 

90 

91 074516 

92 074516 
074522 
74524 
074530 
074532 

93 74534 

94 074536 

95 074540 

96 07454H 



070061 
000004 

104423 



004137 
067573 
000000 

104423 



012746 
004137 
067660 
000002 

104423 



010201 
000301 
042701 
006201 
005201 
010103 
062703 
010346 
010246 
004137 
070650 
000004 

104423 



042737 
010246 
013746 
004137 
070765 
0O0004 

104423 



013746 
010146 
004137 
071123 
000004 
005742 
005712 
001410 
011246 



L10010: 



.WORD 
.WORD 

TRAP 



075674 



ERR006: : 



L.10011; 



JSR 

.WORD 

.WORD 

TRAP 



067061 
075674 



ERR008: : 



L10012: 



ERR021: 



MOV 
JSR 
.WORD 
.WORD 

TRAP 



X14 
ARG.CT 

C*MSG 



Rl.LPNTB 

X6 

ARG.CT 

C$MSG 



4X8A.-CSP) 
Rl.LPNTB 
X8 
ARG.CT 

C*MSG 



177775 

000004 
075674 



100000 105546 

105546 
075674 



064412 
075674 





MOV 


R2.R1 




SWAB Rl 






BIC 


*tc<2>,Rl 




ASR 


Rl 




INC 


Rl 




MOV 


R1.R3 




ADD 


44, R3 




MOV 


R3.-CSP? 




MOV 


R2.-CSP) 




JSR 


Rl.LPNTB 




.WORD 


X21 




.WORD 


ARG.CT 


L10013: 








TRAP 


CIMSG 


ERR022: 


: 






*BIC 


0SA.ERR.UDARSD 




MOV 


R2, -CSP) 




MOV 


UOARSD. -CSP) 




JSR 


Rl.LPNTB 




.WORD 


X22 




.WORD 


ARG.CT 


L 10014 : 








TRAP 


C*MSG 


ERR023: 


« 






MOV 


FFREE, (SP) 




MOV 


Rl. (SP) 




JSR 


Rl.LPNTB 




.WORD 


X23A 




.WORD 


ARG.CT 




TST 


-(R2) 


ERR23A; 


TST 


(R2> 




BFQ 


ERR23B 




MOV 


(R2),-(SP) 



SKQ 0142 



{ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNT * 2 



{CALL 



LPNTB PRINT ROUTINE 
iS OF ASCIZ STRING 
{ARGUMENT COUNT + 2 



{ADDRESS 



;PUSH 0X8A ON STACK 
{CALL LPNTB PRINT ROUTINE 
{ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNT + 2 



{PUSH R3 ON STACK 

{FUSH R2 ON STACK 

{CALL LPNTB PRINT ROUTINE 

{ADDRESS OF ASCIZ STRING 

{ARGUMENT COUNT * 2 



{PUSH R2 ON STACK 
{PUSH UOARSD ON STACK 
{CALL LPNTB PRINT ROUTINE 
{ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNT * ?, 



jPUSH FFREE ON STACK 
{PUSH Rl ON STACK 
{CALL LPNTB PRINT ROUTINE 
{ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNT * 2 



{PUSH CR2) ON STACK 



Nil 
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SRQ 0143 



074544 
074546 
074552 
074554 

97 074556 

98 074560 

99 074562 

100 074564 

101 074566 

102 074570 
074570 
074574 
074576 

103 074600 
074600 

104 

105 074602 

106 074602 
074604 
074610 
074612 

107 074614 
074614 

108 

109 074616 

110 074616 
074620 
074622 
074626 
074630 

111 074632 
074632 

112 

114 074631 

115 074634 
074640 
074S42 
074646 
074650 

116 074652 
074652 

117 

118 074654 

119 074654 
074660 
074664 
074666 

120 074670 
074670 

121 

122 074672 

123 074i>72 
074576 
074 700 

124 074702 
074702 

125 



010246 
004137 
071431 
000004 
005304 
001403 
005722 
005303 
001363 

004137 
074215 
000000 

104423 



010246 
004137 
071445 
000002 

104423 



010246 
010146 
004137 
071635 
000004 

104423 



016446 
010246 
004137 
072006 
000004 

104423 



016446 
004137 
072174 
000002 

104423 



004137 

072321 
000000 

104423 



075674 



075674 



075674 



075674 



000002 
075674 



000002 
075674 



075674 





MOV 


R2.-CSP) 




JSR 


Rl.LPNTB 




.WORD 


X23B 




.WORD 


ARG.CT 




DEC 


R4 




BEQ 


ERR23C 


ERR23B: 


TST 


(R2)* 




DEC 


R3 




BNE 


ERR23A 


ERR23C; 








JSR 


Rl.LPNTB 




.WORD 


XFRU 




.WORD 


ARG.CT 


L10015: 








TRAP 


C$MSG 


ERR024s 


; 






"mov 


R2, -(SP) 




JSR 


Rl.LPNTB 




.WORD 


X24 




.WCRD 


ARG.CT 


L 100 16 : 








TRAP 


C*MSG 


ERR025; 


, 






'mov 


R2.-CSP) 




MOV 


Rl, (SP) 




JSR 


Rl.LPNTB 




.WORD 


X25 




.WORD 


ARG.CT 


L10017; 








TRAP 


C*MSG 


ERR026: 


. 






* M0\* 


2CR4), -CSP) 




MOV 


R?, CSP) 




JSR 


Rl.LPNTB 




.WORD 


X26 




. W )RD 


ARG.CT 


1.10020; 








TRAP 


C5MSG 


ERR027* 


. 






'mov 


2CR4). CSP) 




JSR 


Rl.LPNTB 




.WORD 


X2' 




.WORD 


ARG.CT 


L10021: 








TRAP 


C*MSG 


ERR028: 


. 






' JSR 


Rl.LPNTB 




.WORD 


X28 




.WORD 


ARG.CT 


L10022: 







{PUSH R2 ON STACK 
{CALL LPNTB PRINT ROUTINE 
{ADDRESS QF ASCIZ STRING 
{ARGUMENT COUNT * 2 



{CALL LPNTB PRINT ROUTINE 
{ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNT * 2 



{PUSH R2 ON STACK 
{CALL LPNTe PRIIsJ ROUTINE 
{ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNT * 2 



{PUSH R2 ON STACK 

{PUSH Rl ON STACK 

{CALL LPNTB PRINT ROUTINE 

{ADDRESS OF ASCIZ STRING 

{ARGUMENT COUNT * 2 



{PUSH 2(R4) ON STACK 
;PUSH R2 ON STACK 
{CALL LPMTB PRINT ROUTINE 
{ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNT * 2 



{PUSH 2CR4) ON STACK 
{CALL LPNTB PRINT ROUTINE 
lADOPESS OF ASCIZ STRING 
{ARGUMENT COUNT * 2 



{CALL LPNTB PRINT ROUTINE 
{ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNV * 2 



TRAP 



C*MSG 



t 



■3 1 ?. 
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GLOBAL ERROR REPORT SECTION 



SFtf 0144 



126 
127 



128 

130 
151 
132 



133 

134 
135 
136 



137 

13ft 
139 

140 



141 
14? 

143 

144 
145 
146 

147 
148 
149 
150 

151 
152 
153 



154 
155 

156 

157 
158 



159 

160 
161 



074 704 
074704 
074706 
074712 
074714 
074716 
074716 

074 720 
074 720 
074 722 
074 726 
074730 
074732 
074732 

074 734 
074734 
074 740 
074 742 
074744 
074744 

074 746 
074 746 
074 752 
074 754 
074756 
074 762 
0/4 762 

074 764 
074764 

074770 

074770 

074772 
074772 
074776 
074776 

75000 
075000 
075OO4 
075006 
075010 
075014 
075014 

75016 
075016 
75022 
75024 
75026 
075026 

075030 



010146 
004137 
072371 
000002 

104423 



010146 
004137 
072662 
000002 

104423 



004137 
072775 
000000 

104423 



004137 
073117 
000000 
004737 

104423 



004737 
104423 

004737 
104423 



004137 

073230 

oooooo 

004737 
104423 



004137 
075310 
OOOOOO 

1Q4423 



075674 



075674 



075674 



075674 
075150 

075056 

075056 

075674 
075150 

075674 



ERR029: 
L 10023 j 


\ 

MOV 
JSR 
.WORD 
.WORD 

TRAP 


Rl, -CSP) 
Rl.LPNTB 

X*9 
ARG.CT 

CIMSG 


ERR030i 
L 10024i 


! 
MOV 
JSR 
.WORD 
.WORD 

TRAP 


Rl.-(SP) 

Rl.LPNTB 

X30 

ARG.CT 

CIMSG 


ERR031: 
L10025? 


: 

JSR 
.WOP 1 ? 
.WORD 

TRAP 


Rl.LPNTB 

X31 

ARG.CT 

CIMSG 


ERR0S2ii 

JSR 
.WORD 

.WORD 
CALL 
L 10026: 

TRAP 


Rl.LPNTB 
X32 

ARG.CT 
MSGPKT 

CIMSG 


ERR033; 
L 10027: 


'call 

TRAP 


PNTPKT 
CIMSG 


ERR034: 

L IOC 30: 


'call 

TRAP 


PNTPKV 
CIMSG 


F.RR035M 

JSR 
.WORD 
.WORD 
CALL 
L 10031: 

TRAP 


Rl.LPNTB 
X35 

ARG , C T 
MSGPK T 

CIMSG 


ERR03b; 
L 10032: 


slSR 

.WORD 

.WORD 

TRAP 


Rl.LPNTB 

X36 

ARG.CT 

CIMSG 


LRR037: 


1 





iPUSH Rl ON STACK 
I CALL LPNTB PRINT ROUTINE, 
(ADDRESS OT ASCI/ STRING 
I ARGUMENT COUNT ♦ 2 



iPUSH Rl ON STACK 
iCALL LPNTB PRINT ROUTINE 
i ADORE SS Of ASCI/ STRING 
lARGUMENT COUNT * 2 



I CALL LPNTB PRINT ROUUNfc 
lAOORESS OF ASCI7 STRING 
j ARGUMENT COLNT * 2 



jCALL LPNTB PRINT ROUTINE 
lADORESS Of ASCI/ STRING 
lARGLHENT COUNT ♦ 2 



»CALL LPNTB PRINT ROUTINE 
lADORESS Of ASCI/ STRING 
lAHGUMtNT COUNT ♦ 2 



iCAl.l LPNTB PRINT ROUTINE 
lADORESS OF ASCI/ STRING 
l ARGUMENT COUNT 4 a 
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SFO 0145 



i6a 


075030 


010146 






075032 


004137 


075674 




075036 


073426 






075040 


000002 




163 


075042 








075042 


104423 




164 








165 


075044 






166 


075044 


0O4137 


075674 




075050 


070460 






075052 


000000 




16 7 


075054 








075054 


104423 




160 








169 


075056 








071056 


004137 


075674 




075062 


073644 






075064 


000000 




170 


075066 


010401 




m 


075070 


062701 


000020 


172 


075074 


010402 




173 


075076 


062702 


000020 


174 


075102 


012703 


000014 


175 








176 


07510t> 








075106 


011246 






075110 


016246 


000002 




075114 


011146 






075116 


016146 


0O0002 




07512? 


004137 


075674 




075126 


074135 






075130 


0000)0 




177 


075132 


062701 


000004 


178 


075136 


062702 


000004 


179 


075142 


005303 




180 


075144 


001360 




161 


075146 


000207 




182 








183 


075150 








075150 


004137 


075674 




075154 


073543 






075156 


000000 




184 


075160 


016504 


OO0016 


185 


075164 


062704 


000206 


186 


075170 


012703 


000005 


187 


075174 








075174 


016446 


000014 




075200 


016446 


000012 




075204 


016446 


OO0T10 




075210 


016446 


00- 36 




075214 


016446 


000004 




075220 


016446 


000002 




075224 


011446 






075226 


004137 


0756/4 




075232 


073577 






075234 


000016 




168 


075236 


062704 


000016 



L 10033 j 



ERR038j 



L1003/.J 



PNTPKT: 



MOV 
JSR 
.WORD 
.WORD 

TRAP 



JSR 

.WORD 

.WORD 

TRAP 



PNTPKLi 



MSGPKTj 



MbGPKL i 



Rl, (SP) 
Rl, LPNTB 
X37 

ARG.CT 
C*MSG 



Rl, LPNTB 

X38 

ARG.CT 

CIMSG 



,PWSH Rl ON STACK 
I CALL LPNT8 PRINT ROUTINE 
lADDRESS OF ASCIZ STRING 
I ARGUMENT COUNT * 2 



i CALL LPNTB PRINT ROUTINE 
lADDRESS OT ASCIZ STRING 
j ARGUMENT COUNT ♦ 2 



JSR 


Rl, LPNTB 


jCALL LPNTB PRINT ROUTINE 


.WORD 


XPKT1 


I ADDRESS Of A5CIZ STRING 


.WORD 


ARG . C T 


, ARGUMENT COUNT * 2 


MOV 


R4.R1 




ADD 


#HC.CPK,R1 




MOV 


R4.R2 




ADO 


#HC.MPK,R2 




MOV 


012., R3 




MOV 


(R2), -CSF) 


iPUSM (R2) ON STACK 


MOV 


2(R2), -(SP) 


iPUSH 2(R2) ON STACK 


MOV 


(Rl), -(SP) 


jPUSH (Rl) ON STACK 


MOV 


2(R1),-(SP) 


iPUSM 2(R1) ON STACK 


JSR 


Rl, LPNTB 


iCALL LPNTB PRINT ROUTINE 


.WORD 


XPKT2 


lADDRESS OT ASCI/ STRING 


.WORD 


ARG . C T 


j ARGUMENT COUNT * 2 


AOO 


04, Rl 




ADO 


04, R2 




DEC 


R3 




BNE 


PNTPKL 




RETURN 






JSR 


Rl, LPNTB 


iCALL LPNTB PRINT ROUTINE 


.WORD 


X*13Gl 


lAOORESS Of" ASCI7 STRING 


.WORD 


ARG . C T 


lARGL^CNT COUNT ♦ 2 


MOV 


C.HC0M(R5),R4 




ADO 


♦HC.BF2.R4 




MOV 


05, R3 




MOV 


12.CR4), (SP) 


jPUSH 12. (R4) ON STACK 


MOV 


10.CR4), ($P) 


iPUSH 10. (R4) ON STACK 


MOV 


6.(R4).-(SP) 


jPUSH B.CR4) ON STACK 


MOV 


6CR4),-CSP) 


iPUSM 6(R4) ON STACK 


MOV 


4(R4),-(SP) 


♦PUSH 4(R4) ON STACK 


MOV 


2(R4), -(SP) 


jPUSH 2(RO ON S)ACK 


MOV 


(H4), (SP) 


I PUSH (R4) ON STACK 


JSR 


Rl, LPNTB 


jCALL LPNTB PRINT ROUTINE 


.WORD 


XMSG2 


lADDRESS 0^ ASCI7 STRING 


.WORD 


ARG.CT 


t ARGUMENT COUNT ♦ 2 


ADD 


014. ,A4 
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SfQ 0146 



m mm 

191 075246 

193 075250 

194 075250 

195 075254 

196 075256 

197 075262 

198 075266 

199 075270 

200 075274 
07527A 
075300 
075302 
075304 
075310 
075312 
075316 
C?^322 
07532C 
075330 

202 075332 

203 075336 
075342 

204 075346 

205 075352 

206 075354 

207 075356 

208 075362 

209 075366 

210 075370 

211 075372 

212 075374 

213 075402 

214 075406 
075406 

215 



mm 

000207 



013702 
006302 
012703 
005764 
100002 
012703 

016446 
010*46 
011546 
012746 
011446 
012746 
016246 
004137 
067050 
0^16 
004.37 
112M) 
00473 7 
062704 
012402 
006302 
063702 
067702 
105712 
001001 
005202 
012737 
004737 

104423 



064444 

067032 
000004 

O67047 

000004 

067013 

066775 
076272 
075674 



10*362 
0OO015 
075506 
000006 



064432 
167044 



075612 
075772 



EC H3 

NE MSGPKL 

RETURN 



fcRR,rNj! 



l*i 



075770 NCON: 

L10035t 



MOV TNUM.R2 

ASL R2 

MOV 0BASL3.R3 

TGT 4CR4) 

BPL 1$ 

MOV *6AS,R3 

MOV 4(R4),-CSP) 

MOV R3.-CSP) 

MOV (R5),-(SP) 

MOV «BASL2,-CSP) 

MOV (R4),-CSP) 

MOV •BASLl.-CSP) 

MOV TNAMES 2CR2),-(5P) 

JSR Rl.LPNTB 

. WORD BASLN 

.WORD ARG.CT 

CALL RNTI.ME 

MOVB *CR,RO 

JSR PC.PRINTC 

ADO 06 . R4 

MOV (94)»,R2 

ASL R2 

ADO DMPR0G.R2 

ADO 90MPR0G , R2 

TSTB (R2) 

ONE NCON 

INC R2 

MOV ♦PX.PTYPE 

CALL OSTRNG 

TRAP CtMSG 



»GET TEST NUMBER 

i DOUBLE 

l GET ADDRESS Of DRIVE PRINT LINE 
l CHECK IF DRIVE NUMBER GIVEM 

» BRANCH IF SO 



iPUSH 4CR4) ON STACK 

l?USH R3 ON STACK 

»PUSH (R5) ON STACK 

l PUSH 0BASL2 ON STACK 

iPUS.i (R4) ON STACK 

jPUSH *6ASL1 ON STACK 

,PUSH TNAMES-2CR2) ON STACK 

I CALL LPNTB PRINT ROUTINE 

lADORESS Of ASCIZ STRING 

l ARGUMENT COUNT * 2 

I GET RUNTIME PARAMETERS 

I STORE *CR IN RO ANO 

jPRINT THE CHARACTER. 

I INCREASE R4 TO POINT TO MESSAGE POINTER 
iGET MESSAGE POINTER 
iLKHJBLE TO MAKE BYTE OFFSET 
lAOC TO START OF MESSAGE STRINGS 
jAOO SIZE Of MAIN PROGRAM 

, CHECK FIRST BYTE 

lIF ZERO 

j INCREMENT TO NEXT BYTE 
jCHANGE TO EXTENDED OUTPUT 

jOUTPUT ACCORDING TO STRING 
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SFQ 0147 



1 

2 

3 

4 

5 

6 

7 075410 
075410 
075412 
075414 
075416 

3 

9 075420 



104454 
000004 
000000 
074324 

104444 



.SBTTL GLOBAL SUBROUTINES SECTION 

I MEMORY ALLOCATION ERROR 

I 

jTHIS ROUTINE PRINTS A SYSTEM FATAL ERROR AND EXITS THE TEST 

FMERRj 



TRAP 
.WORD 
. WORD 
.WORD 

TRAP 



CIERSF 

4 



ERR004 

CiDCLN 



jDO CLEAN-UP TRAP 
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SFQ 0146 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

13 

14 

15 

16 

17 

18 
19 
20 

21 
22 
23 



075422 

075422 013746 064412 

075426 160137 064414 

075432 002766 

075454 060101 

075436 060137 064412 

075442 012601 

075444 000207 



jALOCM 

{ 

; ALLOCATE A BLOCK OF FREE MEMORY. REPORT ERROR IF MEMORY EXHAUSTED 

; INPUTS : 

j Rl - NW1BER OF WORDS TO ALLOCATE 

; FFREE - FIRST FREE WORD IN MEMORY 

l FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS 

j OUTPUTS: 

; Rl - ADDRESS OF FIRST WORD OF ALLOCATED MEMORY 

i FFREE - NEW FIRST FREE WORD IN MEMORY 

; FSIZE - SIZE OF FREE MEMORY LEFT AFTER ALLOCATION 

i SYSTEM FATAL ERROR WILL BE REPORTED IF NOT ENOUGH MEMORY AVAILABLE 

jANO ENTIRE PROGRAM WILL BE STOPPED. 



ALOCM: 



MOV 


FFREE, -CSP) 


SUB 


Rl, FSIZE 


BLT 


FMERR 


ADD 


R1.R1 


ADD 


Rl, FFREE 


MOV 


(SP)f.Rl 


RTS 


PC 



j I PUSH FFREE ON STACK 

I REDUCE SIZE OF FREE MEMORY 

j REPORT ERROR IF NOT ENOUGH MEMORY 

I CHANGE WORDS TO BYTES 

i CALCULATE NEW START OF FREE MEMORY 

j j POP STACK INTO Rl 
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SFQ 0149 



1 
2 
3 
4 
5 
6 

8 

9 
10 
11 
12 
13 
14 

15 075446 

16 075452 

17 075456 

18 075460 
19 

20 075464 

21 075470 
2? 075474 

23 075500 

24 075504 



012701 
004737 
010104 
C10465 

062701 
010164 
062701 
010164 
00020? 



000146 
075422 

000016 

000020 
000004 
000000 
000010 



tHCOflti 

l 

{ALLOCAltS MEMORY FOR HOST COMMUNICATION AREA AND PACKET BUFFERS WITH ONE 
{DESCRIPTOR IN EACH RING. TO BE CALLED AFTER INITIALIZING 
lA CONTROLLER WITH SA.MSG-0 AND SA.CMD-O. 

! INPUTS: 

i R5 - ADDRESS OF CONTROLLER TABLE 

{OUTPUTS: 

i CONTROLLER TABLE POINTING TO HOST COMMUNICATION AREA, 

: RING POINTERS TO PACKETS, 

5 R4 - ADDRESS OF HOST COMMUNICATION AREA 



HCOMM: MOV 
JSR 

MOV 
MOV 

ADD 
MOV 
ADD 
MOV 
RTS 



*<MC.SIZ>/2,R1 
PC. ALOCM 
R1.R4 
R4.C.HC0MCR5) 

*HC.MPK,R1 

R1.KC.MSGCR4) 

*<HC.CPK-HC.MPK>,R1 

R1.HC.CM0CR4) 

PC 



I GET SIZE OF AREA TO ALLOCATE 

l ALLOCATE THE MEMORY 

{GET ADDRESS OF HOST COMM AREA 

iPLAlrl BEGINNING ADRS OF HOST COMM AREA IN THE 

I CONTROLLER TABLE 

{COMPUTE START OF MESSAGE PACKET 

{PLACE IN RING 

{COMPUTE START OF COMMAND PACKET 

{PLACE IN RING 
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1 

2 






jPRINTC 






4 
5 

6 

7 






{PRINT 


A CHARACTER 






{CALL WITH MACRO PRINT 


8 075506 


110037 


075662 


PRINTC: 


MOVB 


RO.TTYOUT 


9 075512 


010146 






MOV 


Rl.-CSP) 


10 075514 


012701 


065037 




MOV 


tFRMTT.Rl 


11 075520 


120027 


000015 




CMP8 


RO,*CR 


12 075524 


001002 






BNE 


11 


13 075526 

14 

15 075532 


012701 


065042 




MOV 


♦CRLF.R1 


004777 


000232 


1*1 


JSR 


PC.3PTYPE 


16 075536 


012601 






MOV 


CSP)*,R1 


17 075540 


000207 






RTS 


PC 


18 075542 






PF : 






075542 


012746 


075662 




MOV 


♦TTYOUT.-CSP) 


075546 


010146 






MOV 


Rl.-CSP) 


07555C 


012746 


000002 




MOV 


♦2,-CSP) 


075554 


010600 






MOV 


SP.RO 


075556 


104417 






TRAP 


CIPNTF 


075560 


062706 


000006 




ADD 


♦6.SP 


19 075564 


000207 






RTS 


PC 


20 075566 






PB; 






075566 


012746 


075662 




MOV 


♦TTYOUT, -(SP) 


075572 


010146 






MOV 


Rl.-CSP) 


073574 


012746 


000002 




MOV 


♦2,-CSP) 


075600 


010600 






MOV 


SP.RO 


075602 


104414 






TRAP 


C*PNTB 


075604 


062706 


000006 




ADD 


♦6.SP 


21 075610 


000207 






RTS 


PC 


22 075612 






PX: 






075612 


012746 


075662 




MOV 


♦TTYOUT, -CSP) 


075616 


010146 






MOV 


Rl.-CSP) 


075620 


012746 


000002 




MOV 


♦2,-CSP) 


075624 


010600 






MOV 


SP.RO 


075626 


104415 






TRAP 


C^NTX 


075630 


0627C6 


000006 




ADD 


♦6.SP 


23 075634 


000207 






RTS 


PC 


24 075636 






PS: 






075636 


012746 


075662 




MOV 


♦TTYOUT, -CSP) 


075642 


010146 






MOV 


Rl.-CSP) 


075644 


012746 


000002 




MOV 


♦2,-CSP) 


075650 


010600 






MOV 


SP.RO 


075652 


104416 






TRAP 


OPNTS 


075654 


062706 


000006 




ADD 


♦6.3P 


25 075660 
26 

27 075662 


000207 






RTS 


PC 


000 




TTYQUTi 


.BYTE 





28 075663 


000 






.BYTE 





29 








.EVEN 





{SAVE CHARACTER FOR TTY OUTPUT 

1 1 PUSH Rl ON STACK 

{PICKIP FORMATTED ASCIZ STRING STATEMENT 

j IP" NOT A CARRIAGE RETURN. THEN 

{PRINT SOME OTHER CHARACTER c ELSE 

{PICKUP FORMATTED ASCIZ STRING STATEMENT 

{GO PRINT CR-LF. 

{PRINT THE ASCIZ STRING, 

{ {POP STACK INTO Rl 



{TTY OUTPUT BiJFFER 
{TERMINATOR FOR ASCIZ STRING 
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075664 
075672 



1 

2 

3 

4 

5 

6 

7 

8 

9 075674 
10 075702 
11 

12 075704 

13 075712 
14 

15 075714 
16 

17 075722 
075722 
075724 
075726 
075730 

18 075732 

19 075734 

20 075736 

21 075742 

22 075744 

23 075750 
075752 
075754 
075756 
075760 
075762 

24 075764 

25 075766 
26 

27 075770 



012737 
000413 

012737 
000407 

012737 
000403 

012737 



010246 
010346 
010446 
010546 
012102 
010604 
062704 
010146 
004737 
012600 
012605 
012604 
012603 
012602 
012601 
062006 
000110 

075542 



;PRINT FORMATTED MESSAGE 

i CALL WITH MACRO PNT, PNTF, PNTB* PNTX, OR PNTS 



075542 
075566 
075612 
075636 



075770 LPNTF: 

075770 LPNTBt 

075770 LPNTX: 

075770 LPNTS: 
LPNT : 



000012 
075772 



MCV 
BR 

MOV 
BR 

MOV 
BR 

MOV 



MOV 
MOV 
MOV 
MOV 
MOV 
MCV 
ADD 
MOV 
JSR 
KOV 
MOV 
MOV 
MOV 
MOV 
MOV 
AOO 
JMP 



*PF,PTYPE 
LPNT 

*PB,PTYPE 
LPNT 

JPX.PTYPE 
LPNT 

OPS.PTrPt 



R2.-CSP) 

R3.-CSP) 

R4.-CSP) 

R5.-CSP) 

CR1)*.R2 

SP.R4 

>12.R.» 

Rl.-(SP) 

PC.OSTRNG 

CSP)*,RO 

CSP)*,R5 

(SP)*,R4 

CSP)*.R3 

(SP)*,R2 

CSP)*,R1 

(R0)*,SP 

8R0 



STACK 



PTYPE: .WORD PF 



{PUSH R2 ON 

{PUSH R3 ON STACK 

{PUSH R4 ON STACK 

jPUSH R5 ON STACK 

GET ADORESS OF ASCIZ STRING 

COMPUTE ADDRESS OF 1ST ARGUMENT AND 

SAVE IT IN R4. 

I PUSH Rl ON STACK 

PRINT THE FORMATTED MESSAGE 

{POP STACK INTO RO 

{POP STACK INTO R5 

sPOP STACK INTO R4 

{POP STACK INTO R3 

jPOP STACK INTO 92 

jPOP STACK INTO Si 

ADJUr~ STACK POINTER OVER ARGUMENTS 

RETURN 

{PRINT TYPE 
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4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
39 

40 075772 

41 075774 

42 075776 

43 076002 

44 076004 

45 076006 

46 076010 

47 076012 
0760t6 
076020 

48 076022 

49 076024 

50 076030 

51 076032 

52 076036 

53 076040 



112201 
001421 
012700 
120110 
001407 
105720 
001374 
004137 
065101 
000000 
000406 
162700 
006300 
004770 
000755 
000207 



076304 



075664 



076304 
076316 



OSTRNG 

OUTPUT A MESSAGE ACCORDING TO A FORMAT STRING 
FORMAT OF THE ASCIZ STRING IS AS FOLLOWS: 

CHARACTERS ENCLOSED IN QUOTES ARE TO BE PRINTED AS THEY ARE. 

OTHERWISE CODE IS A SINGLE LETTER FOLLOWED BY AN OPTIONAL DECIMAL 
NUMBER: 

On - PRINT OCTAL NUMBER, n REPRESENTS SIZE OF BINARY NUMBER PASSED 

IN PARAMETER IN BITS. MAY BE IN RANGE 1 TO 32. IF n >16. TWO PARAMETER 

WORDS ARE USED, OTHERWISE ONLY ONE WORD. LEADING ZEROS ARE PRINTED. 

n IS ALWAYS SPECIFIED. 
Dn - PRINT UNSIGNED DECIMAL NUMBER FROM n BIT PARAMETER. LEADING ZEROS 

ARE NO" PRINTED. A 16 BIT NUMBER EQUAL TO ZERO WILL PRINT »0'\ 
Hr\ - PRINT HEX NW1BER FROM PARAMETER OF n flITS. IF n>16 TWO PARAMETERS 

ARE USED, OTHERWISE ONLY ONE PARAMETER. LEADING .^EROS ARE PRINTED. 
Sn - PRINT n SPACES, n ASSUMED TO BE 1. 

Nn - Si ART NEW LINE (CR-LF SEQUENCE), o ASSUMED TO BE 1 . 
An - PRINT N ASCII CHARACTERS FROM PARA.iETERS, n ASSUMED TO BE 1 . 

n/2 PARAMETER WORDS USED. 
Rn - EXECUTE ROUTINE #n. n MUST BE GIVEN AND DEFINED IN HOST PROGRAM. 

A NULL CHARACTER MEANS ENO OF MESSAGE. A NULL AS FIRST CHARACTER IN STRING 
MUST BE IGNORED. 

INPUTS: 

R2 - ADnRESS OF START OF FORMAT STRING 
R4 - ADUR^SS OF PARAMETERS 
OUTPUTS: 

R2 AND R4 UPDATED TO END OF STRING AND PARAMETERS 

sSEE IF TERMINATOR IN ASCIZ STRING, 

{EXIT 

iGEI POINTER TO CHARACTER TABLE 

.-COMPARE CHARACTER WITH TABLE ENTRY 

l BRANCH IF MATCH FOUND 

{INCREMENT POINTER 

{CONTINUE SEARCH IF NOT ENO OF TABLE 

{CALL LPNTF PRINT ROUTINE 

'.ADDRESS OF ASCIZ STRING 

{ARGUMENT COUNT * 2 

;GET INCREMENT INTO TABLE 
{DOUBLE TO WORD COUNT 
{DISPATCH TO PRINT ROUTINE 
{GET NEXT 



OSTRNG: MOVB 


(R2V.R1 


BEQ 


OSTRE 


MOV 


*ERRC,RO 


NCONS; CMPB 


R7..CR0) 


BEQ 


NCONF 


TSTB 


<R0)» 


BNE 


NCONS 


JSR 


Rl.LPNTF 


.WORD 


ERRME1 


.WORD 


ARG.CT 


BR 


OSTRE 


NCONFj SUB 


*ERRC,RO 


ASL 


RO 


JSR 


PC.3ERRDCR0) 


BR 


OSTRNG 


OSTRE: RTS 


PC 
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1 

2 

3 








4 








5 


076042 


112200 




6 


076044 


120027 


000042 


7 


076050 


001403 




8 


076052 


004 737 


075506 


9 


076056 


000771 




10 


076060 


000207 




11 








12 








13 








14 








15 


0760/52 


004737 


102364 


16 


076066 








076066 


112400 






07*070 


004737 


075506 


17 


07607*': 


005301 




18 


076076 


001373 




19 


076100 


032704 


000001 


20 


076104 


001401 




21 


076106 


005204 




22 


076110 


000207 




23 








24 








25 








26 


076112 


012701 


000012 


27 


076116 


004737 


102442 


28 


076122 


000207 




29 








30 








31 








32 


076124 


012701 


000020 


33 


076130 


004737 


102442 


34 


076134 


000207 





{CONTROL CHARACTER WAS A QUOTE, SO 
{THE NEXT QUOTE. 



PRINT ALL CHARACTERS TO 



CON.QU: 


MOVB 

CMPB 

BEQ 

JSR 

BR 


CR2)*,R0 
R0,#* " 
CON.QX 
PC.PRINTC 
CON.QU 






CON.QX; 


RTS 


PC 








;C0N1 


ROL CHARACTER 


WAS 


AN 




PARAMETERS. 






CON, A: 


JSR 


PC.GETCNT 






CON.Al: 


MOVB 

JSR 

DEC 

BNE 

BIT 

BEQ 

INC 


(R4)*,R0 

PC.PRINTC 

Rl 

CON.Al 

#1.»4 

C0N.A2 

R4 






C0N.A2: 


RTS 


PC 








{CONTROL CHARACTER 


WAS 


A 


CON.O: 


MOV 
JSR 

RTS 


#10. ,R1 

PC.PNTNUM 

PC 








{CONTROL CHARACTER 


WAS 


AN 


CON,H: 


MOV 
JSR 
RTS 


#16. ,R1 

PC.PNTNUM 

PC 







{GET CHARACTER 

{CHECK IF ENOING QUOTE 

»IF SO, GO GET NEXT CONTROL CHARACTER 

{PRINT THE CHARACTER. 

{CONTINUE PRINTING 



A' , SO PRINT ASCII CHARACTERS FROM 



{GET COUNT OF CHARACTERS 

{STORE CR4)* IN RO AND 
{PRINT THE CHARACTER. 
{COUNT THE CHARACTERS 
{PRINT UNTIL COUNT REACHES ZERO 
{CHECK IF R4 NOW ODD 

{IF SO, INCREMENT TO NEXT EVEN ADDRESS 
{NOW GET NEXT CONTROL CHARACTER 

D' , SO PRINT A DECIMAL NUMBER. 

{LOAD RADIX 

{PRINT NUMBER 

{NOW GET NEXT CONTROL CHARACTER 

•H'. SO PRINT A HEX NUMBER. 

;LOAD RADIX 

{PRINT NUMBER 

{NOW GET NEXT CONTROL CHARACTER 
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1 

2 








3 








4 


076136 


012701 


000010 


5 


076142 


004 737 


102442 


6 

8 
9 

10 


0/6146 


000207 




076150 


004737 


102364 


11 


076154 








076154 


112700 


000015 




076160 


004737 


075506 


12 


076164 


005301 




13 


076166 


001^72 




14 


076170 


000207 




15 








16 








17 








18 








19 


076172 


004737 


102364 


20 


076176 


020127 


000011 


21 


076202 


101004 




22 


076204 


060101 




23 


76206 


004771 


076250 


24 


076212 


000207 




25 








26 


076214 








076214 


004137 


075664 




076220 


065101 






076222 


OOOOOC 




27 


076224 


012601 




28 
29 
30 


076226 


000207 










31 








32 


076230 


004737 


102o64 


33 


076234 








076234 


112700 


000040 




076240 


004737 


075506 


34 


076244 


005301 




35 


076246 


001372 




36 


076250 


000207 





{CONTROL CHARACTER WAS AN '0* , SO PRINT AN OCTAL NUMBER. 

j LOAD RADIX 

jPRINT NUM8ER 

>NOW GET NEXT CONTROL CHARACTER 

N' , SO PRINT A CARRIAGE RETURN-LINE FEED 

{GET COUNT 

{STORE OCR IN RO AND 
{PRINT THE CHARACTER. 
{COUNT THE SEQUENCES 

{NOW GET NEXT CONTROL CHARACTER 

R* , SO CALL ONE OF THE PRE-PROGRAMMED 



{GET ROUTINE NUMBER 

{CHECK IF DEFINED ROUTINE NUMBER 

{DOUBLE COUNT TO GET WORD INDEX 

{CALL ROUTINE 

{NOW GET NEXT CONTROL CHARACTER 



CON.Oj 


MOV 


08. ,R1 






JSR 


PC.PNTNUM 






RTS 


PC 






{CONTROL CHARACTER 


WAS AN 


CON.N; 


JSR 


PC.GETCNT 




C0N.N1: 










MOVB 


OCR.RO 






JSR 


PC.PRINTC 






DFX 


Rl 






BNE 


C0N.N1 






RTS 


PC 






{CONTROL CHARACTER 


WAS AN 




{ROUTINE. 




CON.R: 


JSR 


PC.GETCNT 






CMP 


Rl.OERR.SZ 






BHI 


C0N.R1 






PDD 


P1.R1 






JSrt 


PC,»ERR.TB 


*2(R1) 




RTS 


PC 




CON.Rlj 










JSR 


Rl.LPNTF 






. WORD 


ERRME1 






.WORD 


ARG.CT 






MOV 


CSP)>.R1 






RTS 


PC 






{CONTROL CHARACTER 


WAS AN 


CON.S: 


JSR 


PC.GETCNT 




CON.bXi 










MOVB 


0' .RO 






JSR 


PC.PRINTC 






DEC 


Rl 






BNE 


CON. SI 






RTS 


PC 





{CALL LPNTF PRINT ROUTINE 
ADDRESS OF ASCIZ STRING 
ARGUMENT COW IT + 2 
{POP STACK INTO Rl 



SO PRINT SOME NUMBER OF SPACES. 

{GET COUNT 

; STORE <r IN RO AND 
jPRINT THE CHARACTER. 

{COUNT THE SPACES 

{NOW GET NEXT CONTROL CHARACTER 



k a n *~s 
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1 
2 
3 

4 076252 

5 076254 

6 076256 

7 076260 

8 076262 

9 076264 

10 076266 

11 076270 

12 076272 
13 

14 
15 
16 076274 

18 076274 

19 076276 

20 076500 
25 076302 
25 



I PRE -PROGRAMMED ERROR ROUTINE DISPATCH TABLE 



101726 
101754 
102052 
102066 
102142 
102220 
102234 
102252 
102270 

000011 



066070 
066714 
066734 
066754 



ERR.TB! 


.WORD CALR1 




.WORD CALR2 




.WORD CALR3 




.WORD CALR4 




.WORD CALR5 




.WORD CALR6 




.WORD CALR7 




.WORD CALR8 




.WORD CALR9 




ERR.SZ - <,-ERR.TB>/2 


TNAMES: 






.WORD BASN1 




.WORD BASN2 




.WORD BASN3 




.WORD BASN4 



tCALL ALTERNATE PRINT STRING IN DM MEMORY IMAGE 

i PRINT AN SD1 DIAGNOSE RESPONSE 

l DECIDE WHETHER TO PRINT PBN 

tPRINT BASIC LINE WITHOUT JOA ADDRESS 

{PRINT BASIC LINE WITH UOA ADDRESS 

{CALL ALTERNATE PRINT STRUNG IN PDP-11 MEMORY 

{PRINT "REPLACE UDA MODULE M7161" 

I PRINT " UOASA CONTAINS XXXXXX" 

j REPRINT LAST NUMBER 
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1 
2 
3 
4 
5 
6 
16 



1/ 
18 
19 
20 
21 
31 



76304 
076304 
076305 
076306 
076307 
076310 
076311 
076312 
076313 
076314 



076316 
076316 
076320 
076322 
076324 
076326 
076330 
076332 
076334 



iBUILD TWO TABLES 

! FIRST CONTAINING CONTROL CHARACTERS 

} SECOND CONTAINING ROUTINE ADDRESSES 

(HERE IS FIRST TABLE 



042 

101 
104 
110 
117 
116 
122 
123 
OOf 



ERRC; 



BYTE 
BYTE 

BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
EVEN 







; FOLLOW WITH A NULL BYTE 



076042 
076062 
076112 
076124 
076136 
076150 
076172 
076230 



: HERE IS SECOND TABLE 
ERRD; 



.WORD 


CON.QU 


.WORD 


CON. A 


.WORD 


CON.D 


.WORD 


CON.H 


.WORD 


CON.O 


.WORD 


CON.N 


.WORD 


CON.R 


.WORD 


CON.S 



B 1 v > 
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1 

? 

y, 

4 

6 

e 

10 

n 

l^ 

15 
14 
15 
16 
17 
16 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



51 
V 
41 



076556 
076542 
076546 
076552 
076560 
076566 
076572 
076574 
076400 
076402 
076406 
076414 
076420 
076422 

76424 
76424 
076426 

76450 
0764 52 



010157 
004737 
005057 
015757 
015757 
022701 
001413 
020157 
001410 
012705 
012757 
004757 
105401 
000207 



104454 
0O0O07 
0000v>0 

074550 



064444 
106260 
064650 
064416 
064420 
000004 

064442 

001122 
002122 

105630 



TINIT 

INITIALIZE VARIABLE? FOR TEST 

INPUTSj 

Rl - TEST NUMBFR 

OUTPUTS i 

LB^S - CLEARED (DELETES ERROR IOC) 
TNUM • TEST NUMBER FROM Rl 
FNUM - LAST LOADED TEST IN TNUM < 4 
ALL REGISTERS CL06ERED 



TINIT 



064412 
064414 



064452 



TINITE: 



MOV 


Rl.TNUM 


SAVE TEST NUMBER 


CALL 


RESET 


RESET AIL iJOA'S 


CLR 


LBUFS 


CLEAR ERROR LOG BUFFER POIN 


MOV 


F«M,FFREE 


INIT FREE 


MOV 


FMEMS.FSIZE 


INIT FSI/E 


CMP 


♦4.R1 


ARE WE DOING TEST 4 ? 


BEQ 


TIEXIT 


IF SO. EXIT 


CMP 


Rl.FNUM 


IF FILE ALREADY IN MEMORY? 


BEQ 


TIEXIT 


IF SO. EXIT 


MOV 


• <STORAG-DMFRST>,R?> 


R5 >ADORESS TO 5 TORE - DM 


MOV 


♦STORAG.DMPROG 


SAVE DMPROG ADORE SS 


CALL 


RDREC 


READ IN RECORD 


BCS 


TINITE 


IF ERROR, REPORT 


RETURN 






TRAP 


CIER5F 




.WORD 


7 




.WORD 







.WORD 


ERR00 7 





FIRST ADDRESS 



076454 104444 



TRAP 



CJDCLN 



lOO CLEAN-UP TRAP 
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i 




A 




5 




6 




■* 




8 




^ 




10 




11 




12 




13 




14 




15 




16 


076436 


17 


07644 2 


10 


076446 


19 


076452 


20 


76460 


21 


076466 


37 


764 72 


38 


076476 



005037 064450 

005037 064532 

010137 064446 

012737 002122 064432 

013737 064446 064452 

013705 064430 

004737 076500 
000421 



|RNT4DM 

I 

jLOAD ANO RW A TEST 4 A N THE CONTROLLERS, RETURN WHEN ALL 

I DM PROGRAMS HAVE TERMINATED. 

I INPUTS} 

I TSTTAB - POINTER TO FIRST CONTROLLER TABLE 

I Rl - NUMBER OT CONTROLLERS TO TEST 

I OUTPUTS! 

j OMPROG - POINTER TO START OF DM PROGRAM IN MEMORY 

\ 2 SET IF NO CONTROLLERS SUCCESSFULLY STARTEO 

jALL REGISTERS ARE USED ANO PREVIOUS CONTENTS DESTROYED, 



RNT4DM: CLR 
CLR 
MOV 
MOV 
MOV 
MOV 
CALL 
BR 



URNING 

TYPCNT 

Rl.URUN 

♦STOR AG, OMPROG 

URUN.UCNT 

TSTTAB, R5 

GTT452 

STLDOM 



I CLEAR FLAGS 

I URUN ■ OF UNITS 

j DMPROG -> WHERE EITHER 



TEST 4 IS LOADED 



j R5 -> CONTROLLER TABLE 

i GET TEST 4 FOR U52 

I GO START LOADING OM PROGRAMS 
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1 

J 








4 








5 








6 


076500 


0127 


000005 


7 


076504 


0\?7k' 


001122 


8 


076510 


02013 


064442 


9 


076514 


00140. 




10 


076516 


004 73* 


105630 


11 


076522 


103002 




12 


076524 


000137 


076424 


13 


076530 


000207 





IGTT452 

I 

jGET TEST 4 FOR U0A52 



GTT452! 



U: 



MOV 


♦5. ,R1 


MOV 


•<ST0RAG-DMFRST>,R5 


CMP 


Rl.FNUM 


BEG 


1$ 


CALL 


RDREC 


BCC 


1» 


JMP 


UNITE 



RETURN 



j Rl - T4 FOR 52 FNUM 

I OMPROG ALREADY IN MEMORY? 

j IF SO, EXIT 

I ELSE, READ RECORD, 

\ BRANCH IF ERROR 



& 



EO UDA £ 
L SUBROUT 



E13 
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1 
? 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
27 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 



076532 
076536 



076542 
076550 
076554 
076554 
076560 
076566 
076572 
076574 
076600 
076602 
076606 
076612 
076616 



010137 
005037 



013737 
013705 

005065 
116537 
005765 
100405 
004737 
001402 
005237 
062705 
005337 
001356 



064446 
064450 



064446 
064430 

000014 
00O002 
000002 

103410 

064450 
000046 
064452 



064452 



002074 



RUNDM 

LOAD AND RUN A DM PROGRAM IN THE CONTROLLERS, RETURN WHEN ALL 
DM PROGRAMS HAVE TERMINATED. 

INPUTS} 

TSTTAB - POINTER TO FIRST CONTROLLER TABLE 

Rl - NUMBER OF CONTROLLERS TO TEST 
IMPLICIT INPUTS! 

OMPRCG - POINTER TO START OF DM PROGRAM IN MEMORY 
OUTPUTS: 

Z SET IF NO CONTROLLERS SUCCESSFULLY STARTEO 
ALL REGISTERS ARE USED AND PREVIOUS CONTENTS DESTROYED. 

jSAVE NUMBER OF UNITS TO RUN 
jCLEAR NUMBER OF UNITS RUNNING 



jSET COUNTER OF UNITS 

tGET FIRST CONTROLLER TABLE 

{CLEAR ALL FLAGS 

I SEE IF UNIT TO BE TESTED 

iIF NOT, DON'T LOAD THIS UNIT 
l LOAD THfc DM PROGRAM 
j IF ERROR, GO TO NEXT CONTROLLER 
j IF NO ERROR, COUNT UNIT RUNNING 

iNOVE TO NEXT CONTROLLER TABLE 
i CHECK IF MORE CONTROLLERS 
l LOAD NEXT 



RUNDM: 


MOV 


Rl.URUN 




CLR 


URNING 


j LOAD DM PROGRAM INYO EACH CONTR 


STLDDH: 


MOV 


URUN,UCNT 




MOV 


TSTTAB, R5 


LDDM: 








CLR 


C.FLG(RS) 




M0V8 


C.UNIT(R5),L$LUN 




TST 


C.UNITCR5) 




BMI 


LDNEXT 




CALL 


LOADDM 




BEQ 


LDNEXT 




INC 


URNING 


LDNEXT j 


ADD 


«C.SIZE,R5 




DEC 


UCNT 




BNE 


LOOM 



076620 005737 064450 



076624 000207 



t CHECK IF ANY CONTROLLERS LOADED 
TST URNING 



{ANY UNITS LOADED? 



»TH6 DM PROGRAMS ARE NOW IN CONTROL 

jRESPOM MUST BE CALLED TO RESPOND TO YHEIR REQUESTS 

RETURN 



c 13 



i- 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

ia 

19 
20 
21 
22 
23 
24 



25 
26 
27 
28 
29 
39 
40 
41 
42 
43 
44 
45 
46 



47 
45 
49 
50 



076626 
076632 
07664C 
076644 
076652 
076654 
076662 
076670 
076672 
076700 



76702 
076704 
076710 

076712 
076714 
076716 
076720 
076722 



076724 
076724 
076730 
076732 
076740 
076^42 
076744 
076752 
076754 
076754 
076756 
076760 
076762 
076764 
076766 



013705 
013737 
016504 
032765 
001446 
116537 
032765 
001071 
032765 
001520 



011503 
016301 
001405 

104455 
000036 
OOOOOO 
074720 
000445 



005737 
001416 
023765 
101005 
001011 
023765 
:.O3405 

104455 
000037 
OOOOOO 
074 734 
000424 



jRESPDM 

l 

i RESPOND TO DM REQUESTS, RETURN WHEN ALL DM PROGRAMS 

l HAVE TERMINATED. 



064430 
064446 
000016 
000002 

000002 
000010 



064452 

000014 

002074 
000014 



000004 000014 



RESPOM: MOV TSTTAB.R5 

MOV URUN.UCNT 

RESPCT: MOV C.HC0MCR5) ,R4 

BIT *CT.RN,C.FLGCR5) 

BEQ RSPNXT 

MOVB C.l*IIT(R5),L$LUN 

BIT *CT,MSG,C,F'LGCR5) 

BNE RSPIN 

BIT ♦CT.CMD.C.FLGCRS) 

BEG RSPOU 

{CHECK IF UOA STILL RUNNING 



000002 



MOV 
MOV 
BEQ 

TRAP 

.WORD 

.WORD 

.WORD 

BR 



(R5),R3 
2<R3),Rl 

RSPTM 

CfERDF 

30 



ERR03C 

R5PDRP 



064616 
064630 

064626 



l CHECK FOR TIMEOUT OF RESPONSE 
RSPTMj 



000042 
000040 



RSPTMO: 



RSPNTOj 



TST 


KW.CSR 


BEQ 


RSPNTO 


cnp 


KW.EL*2,C.T0H(R5) 


RHT RSPTMO 


BNE 


RSPNTO 


CMP 


KW.EL.C.T0CR5) 


BLO RSPNTO 


TRAP 


CIERDF 


.WORD 


31 


.WORD 


U 


.WORD 


ERROM 


BR 


RSPDRP 



j GET CONTROLLER TABLE ADDRESS 
{SET COUNTER OF UNITS 

j GET HOST COMM AREA ADDRESS 

I CHECK IF PROGRAM RUNNING 

j IF NOT f LOOK AT NEXT 

{STORE UNIT NUMBER UNOER TEST 
ibEE IF INTERRUPT RECEIVED 

I IF SO, LOOK AT PACKET 

{SEE IF COMMAND HAS BEEN SENT 

{IF NOT, SEND ONE 



{GET ADDRESS OF UDAIP 

{LOOK AT UOASA REGISTER 
{IF ZERO, UOA STILL RUNNING 
{REPORT UOA HAS FATAL ERROR 



{DROP CONTROLLER FROM TESTING 



{SEE IF A CLOCK ON SYSTEM 
{DON'T TIME IF NO CLOCK 

{COMPARE TO TIMEOUT COUNTER 



{IF TOO MUCH TIME ELAPSED SINCE LAST INTERRUPT 



076766 104422 



TRAP 



CJBRK 



{DROP CONTROLLER FROM TESTING 
l>>>>>%)>>>BREAK BACK TO MONITOR* <<<<<<<< < 



S! 



G13 



eo UQA £ 
L SUBROUT 



076770 
076774 
076776 
077004 

8 077006 

9 077010 

10 077016 

11 077020 

12 077020 
13 

14 
15 

16 077022 

17 077026 

18 077032 

19 077034 
cO 

21 
22 

23 077036 

24 077044 

25 077050 

26 077052 
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{CHECK FOR TIME TO PRINT STATISTICAL REPORT 



005737 
001412 
023737 
101005 
001005 
023737 
103401 

104424 



062705 
005337 
001302 
000674 



042765 
005337 

001347 
000207 



064616 
064630 

064626 



064634 
064652 



RSPNXT: TST KW.CSR 
BEQ RSPNRP 
CMP KW.EL»2,STIME»2 

BHI rsprp:* 

BNE RSPNRP 

CMP KW.EL.STIME 

8L0 RSPNRP 
RSPRPT: 

TRAP CtDRPT 

{SWITCH TO NEXT CONTROLLER 



000046 
064452 



RSPNRP: ADD 


*C.SIZE,R5 


DEC 


UCNT 


BNE 


RESPCT 


BR 


RESPDM 



{ANY CLOCK ON SYSTEM? 

{BYPASS IE NOT 

{ A STATISTICAL REPORT 



{PRINT A STATISTICAL REPORT 



{MOVE TO NEXT TABLE 
{CH6CK IF MOPE CONTROLLERS 
{LOOK AT NEXT CONTROLLER 
{LOOK AT FIRST CONTROLLER AGAIN 



{REMOVE A CONTROLLER FROM TESTING 



000012 
064450 



000014 



RSPDRP: BIC *CT ,RN*CT.MSG, C,FLG(R5) {CLEAR PROGRAM RUNNING 

DEC URNING jREDUCE RUNNING CONTROLLERS COUNT 

BNE RSPNXT {IF ANY STILL RUNNING. LOOK AT THEM 

RETURN {ELSE RETURN TO TEST SECTION 
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1 
2 
3 
4 
5 

6 077054 

7 077060 

8 077066 

9 077070 

10 077074 

11 077100 
12 

13 
14 

15 077102 

16 077110 
17 

18 
19 

20 077112 

21 077120 

22 077122 
077122 
077124 
077126 
077130 

23 077132 
24 

25 

26 

2? 077134 

28 077142 



012700 
032765 
001402 
012700 
120064 
001010 



032764 
001004 



026564 
001405 

104455 
000041 
000000 
074764 
000741 



032765 
001445 



000204 
000020 

000205 
000030 



000014 



{CONTROLLER HAS RESPONDED, LOOK AT MESSAGE PACKET 

l CHECK FOR PROPER OPCODE IN END PACKET 

RSPINj 



MOV 
BIT 
BEG 
MOV 
RSPMWRj CMPB 
BNE 



OOP.END*0P.SSD,R0 

*CT.REQ,C.FLG(R5) 

RSPMWR 

*OP,ENO*0P.RSD,R0 

RO,HC.MPK*P.0PCD(R4) 

RSPERR 



iGET SENO DATA END PACKET OPCODE 
lLOOK IF SEND DATA OR RECEIVE DATA 

{CHANGE TO RECEIVE DATA END PACKET OPCODE 
{COMPARE TO OPCODE IN END PACKET 



{LOOK AT STATUS CODE 



000037 000032 



000044 000020 



BIT *ST . MSK , HC . MPK -P . STS( R4 ) 
BNE RSPERR 

{CHECK FOR EXPECTED REFERENCE NUMBER 



RSPERR; 



CMP C.REFCR5),HC.MPK^P + CRF(R4) 
BEQ RSPPTW 



TRAP CIERDF 

.UORD 33 

. WORD 

.WORD ERR033 

BR RSPDRP 



{CHECK FOR STATUS CODE ST,SUC (ZERO) 



{CHECK IF CORRECT REF NUMBER 



{DROP UNIT FROM TESTING 
{CHECK IF RESPONSE FROM SEND OR RECEIVE DATA COMMAND 



000020 000014 



RSPPTW: BIT 
RSPOU; BEQ 



*CT.REQ,C.FLG(R5) 
RSPOUT 



{CHECK IF RESPONSE FROM DH PROGRAM 
{LOOK AT REQUEST NUMBER IF SO 
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1 

2 

3 

4 

5 

t 

7 

8 

9 

10 

11 

12 



13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

4c- 



{MAINTENANCE READ END PACKET RECEIVED, LOOK AT REQUEST FROM DM PROGRAM 



077144 
077150 
077154 
077160 
077162 
077170 
077174 
077200 
077202 
077202 
077204 
077206 
077210 
077212 

077214 
077220 
077224 
077230 
077234 
077236 
077242 
077244 
077246 
07 7250 
077254 



077256 

077264 
077272 

077274 
077300 
077304 
077310 
077314 
077322 

077324 

0/7332 
077332 
077336 
077342 
077344 
077350 
077354 



016401 
042701 
022701 
00101C 
042764 
016401 
020127 
103405 

104455 
000040 
000000 
074746 
000711 

012700 
004737 
012700 
0O4737 
010403 
062704 
011401 
012423 
060101 
004771 
001270 



042765 

032765 
001014 

oi::7oo 

004737 
012700 
0O4 737 
052765 
000403 



004737 

012700 
010501 
062701 
004737 
000137 



000206 
007777 
060000 

170000 
000206 
000017 



RSPPT2: 



000004 
104124 
000100 
104256 

000106 



077360 



0000 10 
000020 



000005 
104124 
000206 
104256 
000020 



042765 000020 



104210 
000264 

000040 
104530 
076770 



000206 



1$ 



RSPPT3: 



MOV 


HC.BF2CR4),R1 


BIC 


*007777,R1 


CMP 


<K)U.SPC,R1 


BNE 


it 


BIC 


*tC007777,HC.BF2(R4) 


MOV 


HC.BF2(R4),R1 


CMP 


Rl.ODSPSIZ 


BLO RSPPT3 


TRAP 


C$ERDF 


.WORD 


32 


.WORD 





.WORD 


ERR032 


BR 


RSPDRP 


MOV 


<hdp.ssd.ro 


CALL 


BLDCMO 


MOV 


OHC.BFl.RO 


CALL 


CLRBUF 


MOV 


R4,R3 


ADD 


*HC,BSZ,R4 


MOV 


(R4),R1 


MOV 


(R4)*,(R3)* 


ADD 


Rl.Rl 


CALL 


SRSPDSPCRl) 


BNE 


RSPDRP 



{SENO COMMAND BACK TO UOA 



000014 
000014 



000014 
000014 



RSPOUT: BIC 
BIT 
BNE 

MOV 

CALL 

MOV 

CALL 

BIS 

BR 

RSP0U2; BIC 

RSP0U3: 

CALL 

MOV 

MOV 

ADO 

CALL 

JMP 



*CT.MSG,C.FLG(R5) 
♦CT.REQ.C.FLGCR5) 
RSP0U2 

*OP.RS0,RO 
BLDCMO 

♦HC.dF2.R0 
CLRBUF 

*CT.REQ ( C.FLGCR5) 
RSP0U3 

*CT.REQ,C.FLG(R5) 

SNDCMD 
43,*60. ,RQ 
R5.R1 
OC.T0.R1 

SETTO 
RSPNXT 



iGET REQUEST NUMBER 

j CHECK TYPE 

j IS SPECIAL TYPE SET? 

I IF NOT, ERROR 

{CLEAR TYPE 

{GET REQUEST NUMBER 

{CHECK IF IN EXPECTED RANGE 



{DROP UNIT FROM TESTING 

{BUILD A SEND DATA COMMANO PACKET 

{ FOR ANSWER \0 DM PROGRAM 

;POINT TO BUFFER IN PACKET 

i AND CLEAR BUFFER 

{R3 POINTS TO COMMANO BUFFER 

iR4 POINTS TO MESSAGE BUFFER 

{GET REQUEST NUMBER 

{PUT REQUEST NUMBER INTO COMMAND PACKET 

I DOUBLE REQUEST Nl^BER 

{CALL REQUESTED ROUTINE 

iROUTINE RETURNS Z CLEAR TO DROP UNIT FROM TESTING 

{ Z SET IF COMMAND READY TO SEND TO UNIT 



{CLEAR MESSAGE RECEIVED FLAG 
{CHECK WHICH COMMANO TO SEND 
{BRANCH IF RESPONSE TO REQUEST 

;BUILD RECEIVE DATA COMMAND 

j POINT TO MESSAGE BUFFER 
{ ANO CLEAR IT 
{SET REQUEST BIT 



{CLEAR REQUEST BIT 

{SENO COMMANO TO UOA 

;SET TIMEOUT FOR 3 MINUTES 

{PUT TIME IN CONTROLLER TABLE 

{NOW WAIT FOR END PACKET 
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1 
2 
3 

4 077360 

5 077362 

6 077364 

7 077366 

8 077370 

9 077372 

10 077374 

11 077376 

12 077400 
.1.3 077402 

14 077404 

15 077406 

16 077410 

17 077412 

18 077414 
1 A 

2C 



{RESPONSE REQUEST DISPATCH TABLE 



077416 
077536 
077702 
100352 
100374 
100654 
100704 
100734 
'.00762 
101002 
101144 
101250 
101470 
101610 
101722 

000017 



RSPDSPj 



,W0RD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 



T1MSIZ 

T2DLL 

T2CMD 

T4MPRM 

T4UPRM 

T4BB1 

T4BB2 

T4S0FT 

T4SEEK 

T4MXFR 

UTOTST 

ERRMES 

ERRMC 

MESSAG 

DONE 



DSPSIZ « <.-RSPDSP>/2 



0. SET UP FREE MEMORY FOR ADDRESS TESTING 

1. PROVIDE DIAGNOSTIC PROGRAM FOR DISK DRIVE 

2. GET MANUAL INTERVENTION COMMAND 

3. TELL DATA PATTERN 16. 

4. TELL UNIT PARAMETERS, CLEAR CONTENTS 

5. TELL Bn BLOCKS CFIRST 14) 

6. TELL BAD BLOCKS CLAST TWO) 

7. ADD TO SOFT ERROR ANO ECC COUNTS 

8. ADD 1000 TO SEEK COUNT 

9. ADD TO MEGABITS READ ANO WRITE COUNTS 

10. TELL WHICH DRIVES TO TEST 

11. RcPORT ERROR MESSAGE 

12. REPORT ERROR MESSAGE ANO COUNT HARD ERROR 

13. PRINT A DESCRIPTIVE MESSAGE 

14. MARK DM PROGRAM AS NO LONGER RUNNING 

{LEGAL NUMBERS ARE LOWER THAN THIS 



1/ 'I 7 



k" 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 



;N0RMAL MAINTENANCE READ BUFFER DESCRIPTION 

jBYTE OFFSET FROM 
{START OF BUFFER 

J 





2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 



REQUEST NUMBER 




DATA 


ARGUMENT 


#1 




DATA 


ARGUMENT 


02 




DATA 


ARGUMENT 


05 




DATA 


ARGUMENT 


04 




DATA 


ARGUMENT 


05 




DATA 


ARGUMENT 


06 




DATA 
DATA 


ARGUMENT 
ARGUMENT 


01 
08 




DATA 


ARGUMENT 


09 




DATA 


ARGUMENT 


#10 




DATA 


ARGUMENT 


#11 





USED TO SELECT ROUTINE 
R4 CONTAINS THIS ADDRESS 



68 



DATA ARGUMENT #34 



i 'i ~y 



BlobAl u sHbrout 
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1 

?. 

3 

4 

b 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

23 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 



jNORMAL PSEUDO- TERMINAL IN PACKET DESCRIPTION GIVEN IN RESPONSE TO ABOVE PACKET 



;BYTE OFFSET FROM 

{START OF PACKET 

\ 

s 

i 2 

J 4 

6 

8 
10 
12 
14 
16 
18 
20 
22 



REQUEST NUMBER 


DATA 


ARGUMENT 01 


DATA 


ARGUMENT 02 


DATA 


ARGUMENT 03 


DATA 


ARGUMENT 04 


DATA 


ARGUMENT 05 


DATA 


ARGUMENT 06 


DATA 


ARGIHENT 07 


DATA 


ARGUMENT 08 


DATA 


ARGUMENT 09 


DATA 


ARGUMENT *>10 


DATA 


ARGUMENT Oil 



ECHOED FROM REQUEST PACKET 

R3 CONTAINS THIS ADDRESS 

ALL DATA ARGUMENTS ARE RETURNED 
CONTAINING ZEROS UNLESS 
SPECIFICALLY INDICATED BY 
RESPONSE ROUTINE. 



6a 



DATA ARGUMENT 034 



M -J ^ 



M13 
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i 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
29 
30 
31 
32 
33 
34 
3b 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
4/ 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
56 



077416 
077416 
077422 



077426 
0/7430 
077434 
077436 



077440 
077444 
077446 
077452 
077454 
077460 
077464 
077466 



077470 
0774 7*.* 

077474 
077500 
077502 
07 7504 

077506 



T1MSIZ 



DM REQUEST 



SET UP MEMORY FOR ADDRESS TESTING FROM UOA, 
PLACE ADDRESS OF EACH LOCATION INTO EACH LOCATION IN FREF 
{MEMORY, RETURN FIRST LOCATION OF FREE MEMORY IN CMD.02 CLOW BITS) 
{AND CrtO.03 (HIGH GITS). RETURN LAST LOCATION OF FREE MEMORY IN 
{CM0.04 AND CM0.05. ALSO RETURN FIRST EXISTANT LOCATION IN CMD.06 
AND CMD.07} LAST EXISTANT LOCATION IN CMD.08 AND CMD.09. 



CONTROLLER TABLE AODRESS 

MESSAGE PACKET DATA ADDRESS (POINTING TO MSG.02) 

COMMANO PACKET DATA ADDRESS (POINTING TO CMD.02) 



INPUTS: 

R5 
R4 
i R3 
OUTPUTS: 

COMMAND PACKET CONTAINING: 

(R3) LOW ADDRESS BITS OF FIRST WRITABLE ADDRESS 
2.CR3) HIGH ADDRESS BITS OF FIRST WRITABLE ADDRESS 
4.CR3) LOW ADDRESS BITS OF LAST WRITABLE ADDRESS 
6.CR3) HIGH ADDRESS BITS OF LAST WRITABLE ADDRESS 
8.CR3) LOW ADDRESS BITS OF FIRST READABLE ADDRESS 
10.CR3) HIGH ADDRESS BITS OF FIRST READABLE ADDRESS 
12.CR3) LOW ADDRESS BITS OF LAST READABLE ADDRESS 
14.CR3) HIGH ADDRESS BITS OF LAST READABLE ADDRESS 
Z SET 



013701 
013702 



010111 
062701 
005302 
001373 



013723 
005023 
013700 
006300 
063700 
162700 
010023 
005023 



005023 
005023 
013700 
005001 
006300 
006500 
006300 



064412 
064414 



000002 



T1MSIZ: 



MOV 
MOV 



FFREE.R1 
FSIZE»R2 



{GET FIRST ADDRESS OF FREE MEMORY 
{GET SIZE 



iFILL MEMORY WITH ADDRESS PATTERN 



MEMFIL: MOV 
AOD 
DEC 
BNE 



Ri.cr.i) 

*2,R1 
R2 

MEMFIL 



iWRITL DATA INTO LOCATION 
INCREASE ADDRESS To NEXT LOCATION 
COUNT THE WORDS 
FILL ALL WORDS 



j SEND LOCATION OF FREE MEMORY TO UOA 



064412 

064414 

064412 
000002 



MOV FFREE,(R3)f 

CLR CR3)* 

MOV FSIZE,RO 

ASL RO 

ADD FFREE.RO 

SUB 02, RO 

MOV R0,(R3)i 

CLR (R3)* 



{LOAD FIRST ADDRESS OF FREE MEMORY 
i HIGH ORDER BITS ARE ZERO 
{GET SIZE OF FP"-:E MEMORY 
{CONVERT TO BYiES 
{COMPUTE LAST LOCATION 

{LOAD LAST LOCATION 
{CLEAR HIGH ORDER BITS 



{SEND LOCATION OF READABLE MEMORY 



002120 



CLR (R3)f 

CLR (R3)* 

MOV ljhimem.ro 

CLR Rl 

ASL. RO 

ASL RO 

Abu RO 



{SEND ZERO AS START OF READABLE MEMORY 

{GET HIGH MEMORY ADDRESS 
{CLEAR HIGH BITS 
{SHIFT LEFT 6 PLACES 



'i y 
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59 


077510 


006300 


60 


07751? 


006300 


61 


077514 


006101 


62 


077316 


006300 


63 


077520 


006101 


64 


07752^ 


052700 


65 


077526 


010023 


66 


077530 


010123 


68 


077532 


000264 


69 


077534 


000207 



000076 



ASL 


RO 


ASL 


RO 


ROL 


Rl 


ASL 


RO 


ROL 


Rl 


BIS 


476, RO 


MOV 


R0.CR3)* 


MOV 


R1,(R3)+ 


SEZ 




RETURN 





j SET LOU ORDER BITS 
}PUT INTO BUFFER 
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t 
> 

3 
4 
5 

e> 

«'l 

10 

11 

12 

15 

14 

IS 

16 

1.' 

18 

l 1 * 

20 

21 

2? 
->* 

«... *^ 

24 
25 

26 
27 
28 
2^ 
50 
51 
52 
<5 

55 

S6 

:w 

58 
40 
41 
42 
45 
44 
45 
46 
47 

48 
44 
50 
51 
52 
55 
54 
55 
56 
5/ 
58 



7 
07 
07 
07 
0/ 
07 
07 



07 
07 
07 
07 
07 
07 
07 
07 
07 
07 



7556 
7556 
7542 
7546 
7552 
7556 
7562 



7566 

7572 
76O0 
7604 
7fcl2 
7616 
7620 
7624 
7650 
7656 



00503 7 
01243*' 
012437 
012437 
012437 
012437 



0050/5 
015737 
005037 
013737 
004737 
103002 
0052 5 7 
0052 5 7 
015757 
015737 



064656 
C64660 
064662 
064664 
064674 
064676 



000000 
064412 
0646 70 
064414 

105570 

064656 

064656 
0646 /. J 
0644*2 



T2DLL - DM REQUEST 1 

PROVIDE DIAGNOSTIC TO DOWNLINE LOAD INTO DISK DRIVE. 

THE LOA MAY BE USED TO GET THE DIAGNOSTIC If THE SYSTEM LOAD DEVICE 
IS ON THE UOA. THIS ACTION WILL CAUSE A REINITIALIZATION Of THE UOA 
AND THE RING STRUCTURE MOVED. SINCE THIS PROGRAM HAS NO WAY TO 
DETERMINE IF THE UOA IS USED, IT WILL ALWAYS ASSUME IT IS USRD AND 
WILL INITIALIZE AND RELOAD THE DM PROGRAM AFTER READING THE 
DIAGNOSTIC, THE OUTPUTS Of THIS ROUTINE ARE STORED AND SENT TO THE 
DM PROGRAM IN THE UTOTST REQUEST, 

INPUTS? 

R5 - CONTROLLER TABLE AOORESS 
R4 - MESSAGE DATA AOOftESS 
CR4) DRIVE NUMBER 
2.CR4) A VALUE TMfc DM PROGRAM WISHES RETURNED 
4.CR4) REGION TO WHICH PROGRAM IS TO BE LOADED IN DISK 
6,(R4) 2 WOW PROGRAM NAME IN RAD50 
R3 - COMMAND DATA AOORESS 
OUTPUTS; 

COMMANO PACKET COULD CONTAIN THE FOLLOWING: 



(R3) 

2.(R3) 

4.CR3) 

6.CR3) 

8.CR3) 

10, (R3) 

12.CR3) 

Z SET 

THIS PROGRAM WILL NOT SEND A COMMANO PACKET IN RESPONSE TO 
THE UOA WILL BE REINITIALIZED AND THE DM PROGRAM RELOADED. 
WILL BE APPENOED TO THE NEXT UTOTST REQUEST, 

iCOPY REQUEST DATA TO STORAGE 



ONE IF PROGRAM PROVIDED, TWO IF PROGRAM NOT AVAILABLE 

DRIVE NUMBER 

COPY OF THE VALUE FROM DM PROGRAM 

REGION TO WHICH PROGRAM IS TO BE LOADED 

AOORESS OF FIRST BYTE TO BE DOWNLINE LOADED 

BITS OF AOORESS 

OF PROGRAM TO BE DOWNLINE LOADED 



HIGH 

BYTE 



GROER 

COUNT 



THIS 
THEN 



REQUEST, 
THIS DATA 



T20LLj 



CLR DLL 

MOV (M).,LXLDR 

MOV (R4).,DLLV 

MOV (R4).,0LLR 

MOV (R4).,DLLNAM 

MOV (R4)» ,DLl NAM. 2 

I RE SET UOA AND READ OM PROGRAM 



064666 

0646/2 



0**4414 
0646/2 



II 



CLR 

MOV 

CLR 

MOV 

CAl I 

HCC 

INC 

INC 

MOV 

MUV 



SKH5) 

FFREE , DLL ADR 

OIL ADR- 2 

FSIZE.DLI.S1/ 

RDDU. 



U 



OIL 
Dll 
DLl 



I/. * SI/I 



FFREE.DLl Ul/ 



j CLEAR CONTROL WORD 

iDRTVE NL-MBER 

jVALl* FROM DM 

iREGION 

I PROGRAM NAME. 

( CTWO WORDS) 



j RE SET THE LOA 

i GET ADORESS WHERE PROGRAM 

I TO BE STORED 

»SAVE CURRENT SI/F Of MfMORi 

iREAD DLL PROGRAM FROM DATA > UE 

^PROGRAM NOT FOUNO IF CARRt SET 

lREU«*N 1 V PROGRAM > OUNO 

jRITuRN 2 U PROGRAM NOT KHJNO 

i COMPUTE SI/E OF Dll PROGRAM 

I AND Rt STORE ORIGINAL. FFRfcf 
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5* 


07 7644 


163737 


064666 


0646 72 


60 


7 7652 


015737 


064666 


064412 


hi 


07 7660 


005726 






62 


C7 7662 


012701 


000001 




63 


7 7666 


004737 


076532 




t>A 


077672 


001402 






*5 


07 76 74 


000137 


076626 




f.6 


07 7 700 


000207 







2$: 



sue 


DLLADR.DLLSIZ 


MOV 


DLLADR.FFREE 


1ST 


(SPV 


MOV 


• l.Pl 


CALL 


RUNDM 


BEQ 


2$ 


JMP 


RESPDM 


RETURN 





i and i sr/t: VAl Uf s 



I POP 
jRUN 



RETURN 
1K£ DM 



AOORtsr, 
PROGRAM 



Off STACK 
AGAIN 
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5 

5 

6 

7 

8 

10 
11 
12 
1? 
14 
15 
16 
17 
18 
19 

20 
21 

22 
23 
24 
25 
26 
27 
28 
29 
31 
32 
33 
34 

35 
36 



37 
38 
39 
40 
41 
42 
43 
44 
45 



46 

4/ 

48 



07 7 702 
07 7 702 
C77710 
077712 
077716 
077716 
077720 
077722 
077722 
077726 
077730 
077732 
077736 
077740 
077742 
077744 
077750 
077752 

0/7754 

07 7 754 
0/7 756 
77 760 
/ 7 764 
077770 
077772 
07^774 
10OO00 
1CCX>4 



03273/ 
001002 
000137 

104450 
103406 

004137 
065757 
OOOOOO 
000137 
012401 
012402 
001022 
0O4737 
001401 
000207 



011446 
011546 
016446 
004137 
066056 
00OO06 
005037 
005037 
005037 



T2CMD • DM REQUEST 2 

GET MANUAL INTERVENTION COMMAND 

INPUTS: 

R5 - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 
(R4) DRIVE NUMBER 
2.CR4) OPERATION CUUt 

ON FIRST REQUEST FOR DRIVE. ECHO OF PREVIOUS RESPONSE ALL OTHER TIMES. 
IF OPERATION COOE - 2 
4.(R4) DATA BYTE READ (TO BE PRINTED) 
R3 - COMMAND DATA ADDRESS 
OUTPUTS: 

COMMAND DATA FILLED WITH THt FOLLOWING} 
(R3) OPFRATION COOE 

- EXIT 

1 - WRITE 

2 - READ 

3 - DIAGNOSE 

IF OPERATION COOE - 1. 2 OR 3 
2.CR3) REGION NUMBER 
4.CR3) OFFSET INTO REGION 

IF OPERATION COOE • 1 
6.CR3) DATA BYTE 
Z SET IF DATA RETURNED 
Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER 



000200 064400 
100334 

075664 
100334 

102274 



T2CMD: 



T2CM0M? 



T2CM09 t 



T2CM00: 



l$t 



000002 
075664 



064642 
064644 
064646 



BIT 
BNf. 

JMP 

TRAP 
BCS 

JSR 

.WORD 

.WORD 

JMP 

MOV 

MOV 

BNE 

CALL 

BEQ 

RETURN 



MOV 

MOV 

MOV 

JSR 

.WORC 

.WORD 

CLR 

CLR 

CLR 



•SM.MAN,SFPTBL*SO.BIT 

T2CM0M 

T2CM0X 

TIMANI 
T2CMD0 

Rl, LPNTF 

T2UARN 

ARG.CT 

T2CM0X 

CR4)*,R1 

(R4)»,R2 

T2CM02 

GTDRVT 

1$ 



lLOOK AT MANUAL INTERVENTION MODE 
jEXIT IF NOT WANTED 



CR4), (SP) 

(R5). (SP) 

D.UNIKR4), 

Rl.LPNTF 

T2CMS1 

ARG.CT 

T2WRR 

T2WR0 

T2DR 



(SP) 



iCALL LPNTF PRINT ROUTINE 
lAODRESS OF ASCIZ STRING 
l ARGUMENT COUNT ♦ 2 

iGET DRIVE NUMBER 

iGET OPERATION COOE 

iSRANCH IF NOT ZERO 

jGET DRIVE TABLE AODRESS 

:CHEC* IF DRIVE FOUND 

I RE. TURN WITH I CLEAR IF NOT 



iPUSH (R4 ) ON STACK 
jPUSH (R5) ON STACK 

I PUSH 0,UNIT(R4) ON STACK 
I CALL LPNTF PRINT ROUTINE". 
{ADDRESS OF ASCI/ STRING 
jARGUMtNT COUNT * .» 

I CLEAR ALL STORAGE WORDS 
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40 
50 
SI 
52 

53 
54 
55 
56 
57 

58 
59 
60 

61 
62 
63 
64 



65 
66 
67 
68 
69 
70 
71 
12 
75 
74 
?5 
76 
11 
78 
79 
00 
81 
82 
83 
64 
85 
86 
87 
88 
89 
90 
91 
92 
93 



100010 
100014 
100016 
100022 
100026 
100032 
100036 
100042 
100046 
100052 
100056 
100060 
100064 
100070 



100074 
100074 
10TO76 
100100 
100102 
100104 
100106 
100110 
100112 
100114 
100114 
100120 
100122 
100126 
100130 
100134 
100136 
100142 
100146 
100150 
100154 
100162 
100166 
100170 



100172 
100176 
100202 
100204 
100210 
100212 
100216 
100222 
100224 
100230 
100232 
100236 



022702 
001027 
112700 
0O4737 
013701 
004737 
013701 
004737 
112700 
004737 
012401 
004737 
112700 
004737 



104443 
000406 
064476 
0O0142 
064 760 
1171(1 
000001 
000024 

012701 
112100 
022700 
001415 
022700 
001016 
012713 
004737 
001402 
010437 
013763 
004737 
001064 
000461 



012713 
022700 
001415 
022700 
001053 
012713 
0O4737 
001446 
162700 
003043 
010463 
013763 



000002 

000040 
075506 
064642 
103010 
064644 
103010 
0OO057 
075506 

103040 
000015 
075506 



0644/6 

000105 

000104 

0O0O03 
103122 

064646 
064646 
103122 



T2CMD2: 



T2CM0Q: 



10000* 



000002 



II: 

T2CM0V! 



000002 
0O0122 

0O0127 

000001 

J03122 

000002 

000006 

064642 000002 



CMP 

BNE 

MOVB 

JSR 

MOV 

CALL 

MOV 

CALL 

MOVB 

JSR 

MOV 

CALL 

MOVB 

JSR 



*2,R2 

T2CM0Q 

♦ * ,R0 

PC.PRINTC 

T2WRR.R1 

T2PNTW 

T2WR0.R1 

T2PNTW 

♦ /,R0 

PC.PRINTC 

(R4)*.R1 

T2PNTB 

OCR.RO 

PC.PRINTC 



I NOW ASK FOR COMMAND INPUT 



TRAP 

BR 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

MOV 

MOVB 

CMP 

BEQ 

CMP 

BNE 

MOV 

CALL 

BEQ 

MOV 

MOV 

CALL 

BNE 

BR 



C8GMAN 
10000$ 

TEMP 

TICODE 
T40PT7 

-1 

1IL0LIM 

TIHILIM 

♦TEMP,R1 

(R1)»,R0 

f'E.RO 

T2CM0V 

♦ 'D.RO 

T2CMD3 

*3,(R3) 

T2GNL* 

1< 

R4 , T2DR 

T2DR.2CR3) 

T2GNUM 

T2CM0E 

T2CM0X 



»SEE IT LAST OPERATION WAS READ 
jBRANCH IF NOT TO QUESTION 
j STORE ♦' IN RO ANO 
j PRINT THE CHARACTER. 
jPRINT REGION 

jPRINT OFFSET 

I STORE 0' / IN RO ANO 
I PRINT THE CHARACTER. 
jPRINT THE DATA 

j STORE *CR IN RO ANO 
j PRINT THE CHARACTER. 



jGET POINTER TO STRING 
I GET COMMAND CHARACTER 



{STORE DIAGNOSE OPERATION CODE 
j GET REGION FROM COMMAND 



I MAKE SURE AT END CF LINE 



iCOMMAND MUST BE EITHER READ OR WRITE 



T2CM03: MOV 
CMP 
BEQ 
CMP 
BNE 
MOV 
CALL 
BtQ 
SUB 



2CMDRl MQV 



0?, (R3^ 

O'R.RO 

T2CMDR 

•' U.RO 

T2CM0E 

•L.(R5) 

T2GNUM 

T2CM0E 

02, RO 
BGT T2CH0E 
MOV R4,6(R3) 

T2WRR,2(R3) 



j CHECK IF REMD 



I CHECK IF 
I IF NOT 



WRITE 
ERROR 



»GET DATA B> TE 
lERROR IF NO DATA 



j OR GREATER 
jSTORE DATA 
jPUT REGION 



TH/>N TWO DIGITS 
BYTES IN BUFFER 
AND OFFSET 



F14 
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94 
95 
96 

97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 

108 
109 
110 

111 



112 



100244 
100252 
100254 
100256 

100262 
100266 
100270 
100274 
100500 
100304 
100306 
100312 
100316 
100320 
100326 
100334 
100336 
100340 
100340 
1C0344 
100346 
100350 



013763 
021302 
001002 
005263 
004737 
001411 
010463 
005063 
004737 
001402 
010463 
00473? 
001010 
016337 
016337 
000264 
000207 

004137 
066445 
OOOOOO 
000651 



064644 000004 



000004 
103122 

000002 
000004 
103122 

000004 
103122 

000002 064642 
000004 064644 



075664 



T2CMDN; 



T2CMOWs 



T2CM0X 
T2CMDE 



MOV 


T2WR0.4CR3) 


CMP 


(R3),R2 


BNE 


T2CM0N 


INC 


4CR3) 


CALL 


T2GNUM 


BEQ 


T2CM0W 


MOV 


R4.2CR3) 


CLR 


4(R3) 


CALL 


T2GNUM 


BEQ 


T2CM0U 


MOV 


R4.4CR3) 


CALL 


T2GNUM 


BNE 


T2CM0E 


MOV 


2(R3),T>WRR 


MOV 


4(R3),T2WR0 


SEZ 




RETURN 




J5R 


Rl.LPNTF 


.WORD 


T2CMS5 


.UORD 


ARG,CT 


BR 


T2CM0Q 



j INTO BUFFER 
I IF SO, 

{ INCREMENT OFFSE Y 



j SAVE 
i SAVE 



REGION 
OFFSET 



I CALL LPNTF PRINT ROUTINE 
j ADDRESS OF ASCIZ. STRING 
j ARGUMENT COUNT * 2 
I GO ASK AGAIN 



K 



to UQA & DISK 
L SUBROUTINES 
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1 
2 
3 
4 

6 

"7 

10 

n 

13 
14 
15 
16 
17 

18 

19 

20 

21 
£2 
23 
24 
£5 



T4MPRM - DM REQUEST 3 

REQUEST FOR TEST 4 CONTENTS OF DATA PATTERN 16. 

INPUTS; 

R5 - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 

(NO OATA) 
R3 - COMMAND DATA ADDRF.SS 
OUTPUTS; 

COMMAND DATA FILLED WITH THE FOLLOWING! 

CR3) NUMBER OF WORDS IN DATA PATTERN 16 
2.CR3) DATA IN PATTERN 16 
> 
32. (R3) 
Z SET 



100352 012701 000021 

100356 012702 064554 

100362 012223 

100364 005301 

100366 001375 

100370 000264 

100372 000207 



T4MPRM: 


MOV 


*17. ,R1 




MOV 


•PAU6C.R2 


1$: 


MOV 


(R2)*,(R5)* 




DEC 


Rl 




BN£ 


1$ 




SEZ 





RETURN 



iGET COUNT 

; AND ADDRESS OF PATTERN 16 PARAMETERS 

j COPY THE DATA TO BUFFER 



I RE TURN WITH I SET 



HI 4 
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1 
2 
? 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
36 
39 
40 
41 
42 
43 
14 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 



tT4UPRM - DM REQUEST 4 

J 

jREQUEST FOR TEST 4 UNIT PARAMETERS 



j INPUTS: 



R5 - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 
(R4) DRIVE NUMBER 

DRIVE SERIAL NUMBER 



2.CR4) 

) 

6.CR4) 

8>(R4) HDA SERIAL NUMBER 
> 
14, (R4) 

R3 - COMMANO DATA ADDRESS 
OUTPUTS: 

COMMANj 
<R3) 



i 



DATA FILLED WITH THE FOLLOWING: 
PARAMETER BITS (1 FOR TRUE) 



BIT 14 - INITIAL WRITE 

BIT 13 - DIAGNOSTIC CYLINDERS 

BIT 12 - ECC CORRECTION 

BIT 11 - READ ONLY 

BIT 10 - WRITE ONLY 

BIT 9 - KFTRIES 

BIT 8 - TRACK/GROUP ANO CYLINOERS SPECIFIED 

BIT 7 ~ CNOT USED) 

BIT 6 - SEQUENTIAL SEEKS 

BI1 5 - BEGIN/END SETS SPECIFIED 

BIT 4 - TRACK SPFCIFIEO (0 - GROUPS SPECIFIED) 
HAS MEANING ONLY WHEN BIT 5 IS ZERO 

BIT 3 - WRITE CHECKS ENABLED 

BIT 2 - WRITE CHECKS ALWAYS 

BIT 1 - DATA COMPARES ENABLED 

BIT - DATA COMPARE ALWAYS 

DATA PATTERN NUMBER 

PARAMETER BIT 5 SET 
(R3) COUNT OF BEGIN/END SETS 



CR3) 



2 

IF 

4 

6.CR3) 

> 

> 

) 

36.CR3) 





END CYLINDER (2 WORDS) 

IF TO TEST ENTIRE AREA 



BEGIN BLOCK (2 WORDS) THEN END BLOCK (2 WORDS) 
1 TO 4 SETS 
OH 
IF COUNT OF BEGIN/END BLOCKS • 
START CYLINDER (2 WORDS) THEN 
ENO CYLINOER A NEGATIVE. VALUE 
IF PARAMETER DIT 5 CLEAR 
4.CR3) STARTING CYLINOER 
6.CR3) (2 WORDS) 
8.CR3) E.40ING CYLINDER (2 WORDS) 

NEGATIVE FOR ALL CYLINOERS 
NUMBER OF TRACKS OR GROUPS SPECIFIED 
1 TO 7 TRACK OR GROUP NUMBERS 
DETERMINED BY PARAMETER BIT 4 



(R3) 
(R3) 
10.(R5t 
12.CR3) 

14.CR3) 

> 

26. (R3) 
1 SET IF 
I CLEAR 



DATA RETURNED 
IF UNIT NUMBER 



NOT ON THIS CONTROLLER 



114 
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1 
2 
3 
4 
5 
6 
7 
6 
14 
15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3* 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 



100374 
100376 
100400 
100404 
100406 
100412 
100416 
100422 
100426 
10O432 
100440 
100442 
100450 
100452 
100456 
100460 
100464 
1C0470 



100472 
100476 
100500 
100504 
100506 
100510 
100512 

100514 
100522 



100524 
100530 
100532 
100536 
100540 
100544 
100546 
100550 
100552 
100556 
100560 
100564 
IOC 566 
100570 
100572 



100574 
100602 
100604 

100610 



012401 
010*02 
0O4737 
001122 
012264 
012264 
012264 
016401 
042701 
032737 
001406 
032737 
TC1402 
052701 
010123 
016423 
032701 
001411 



012701 
010402 
062702 
012223 
005301 
001375 
000457 

032764 
001441 



005764 
001421 
012 701 
010402 
062702 
012223 
005301 
001375 
012701 
010402 
062702 
012223 
005301 
001375 
000427 



052763 
005023 
012701 
010402 



000010 
000112 



T4UPRM; 



102274 

000200 
000202 
0^0204 
000004 
140200 
000020 064440 

040000 064400 

040000 

000006 
000040 



000021 
000112 



1*: 



2$! 



000400 000004 3$; 

000112 
000004 
000154 



MOV (R4)*,R1 

MOV R4,R2 

CALL G10RVT 

BNE T4UPRX 

MOV (R2)»,D.5ERN(R4) 

MOV CR2)*,D.SF.RN*2CR4) 

MOV (R2)*,D.SERN>4(R4) 

MOV D.PRM(R4),R1 

BIC *D.ZER0,R1 

BIT •ISTRTH.IFLAGS 

BEQ 1$ 

BIT 0SM.IU t 5FPTBL*S0.BIT 

BEQ 1$ 

BIS 00.IW.R1 

MOV R1.CR3)* 

MOV D.RATCR4),(R3)* 

BIT 0D.BE.R1 

BEQ 3$ 

{RETURN BEGIN/END SETS 

MOV $4*4*1, Rl 

MOV R4.R2 

ADD *G BECR2 

MOV (R£)»,(R3)t 

DEC Rl 

BNE 2* 

BR T4UPRX 

BIT *0»CYL,D,PRM(R4) 

BEQ e* 



} GET DRIVE NUMBER 

i SAVE DATA ADDRESS 

jGET DRIVE TABLE ADDRESS 

j CHECK IF DRIVE FOUND 

{COPY DRIVE SERIAL NUMBER TO DRIVE TABLE 

{GET PARAMETER BITS 

{ CLEAR SOME BIT.? 

iFiKGT TIME TEST 4 BEING RUN, 

i BRANCH IF NOT, ELSE 

iGF.T INITIAL WRITE BIT. 

{MOVE INTO PARAMETER BITS 
{PUT INTO BUFFER 
{PUT PATTERN NUMBER IN BUFFER 
{CHECK BEGIN/END PARAMETER BIT 
{BRANCH IF NOT SET 



{COUNT OF SETS TIMES WORDS PER SET PLUS COUNT WORD 
{GET INOEX INTO DRIVE TABLE 



{TRANSFER THE BEGIN/END SETS 



{LOOK AT D.CYL 
{BRANCH IF NOT 



BIT 
SET 



{RETURN TRACKS/GROUPS AND CYLINDERS 



4$: 



5*: 



TST D.BECCR4) 

BEQ 6$ 

MOV $4, Rl 

MOV R4.R2 

ADD *D.BCYL,R2 

MOV (R2)*.CR3)* 

DEC Rl 

BNE 4* 

MOV *8.,R1 

MOV R4,R2 

ADD #O.BEC.R«? 

MOV (R2)*,(R3)» 

DEC Rl 

BNE 5$ 

OR T4UPRX 

{RETURN CYLINOERS ONLY 



{CHECK IF ANY TRACKS/GROUPS 

{BRANCH IF NONE 

{COUNT OF CYLINDER WORDS 



{CYLINDERS 



{TRACKS/GROUPS 



000040 177774 
000004 



til 



BIS 

CLR 
MOV 

MOV 



od. at 

(R3)t 
04, Rl 
R4.R2 



-4CR3) 



{SET O.Mh fOR DM PROGRAM 
{SEND ZERO BEGIN/END COUNT 



J 14 
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SFQ 0178 



63 


100612 


062702 


64 


100616 


012223 


65 


100620 


005301 


66 


100622 


001375 


67 


100624 


000412 


68 






69 






70 






71 


100626 


052763 


72 


100634 


005023 


73 


100636 


005023 


74 


100640 


005023 


75 


100642 


005023 


76 


100644 


012723 


77 


100650 


000264 


78 


100652 


000207 



000154 



7$; 



000040 177774 8$: 



177777 



ADD 0D.BCYL.R2 

MOV (R2)f,(R3)* 

DEC Rl 

BNE 7$ 

BR T4UPRX 

{RETURN ENTIRE AREA 



I CYLINDERS 



T4UPRX: 



BIS 
CLR 
CLR 
CLR 
CLR 
MOV 
SEZ 
RETURN 



*0.BE,-4(R3) 

CR3)* 

CR3) + 

(R3)* 

(R3)> 

0-1, (R3)* 



j SET D.BE FOR DM PROGRAh 
j BEGIN/END COUNT OF ZERO 
j START CYLINDER OF ZERO 

jEND CYLINDER NEGATIVE 



\/ 'I A 



K14 
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S^U 0179 



1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 100654 

24 100656 

25 100662 

26 10O664 

27 100670 

28 100674 

29 100676 

30 100700 

31 100702 



011401 
004737 
001007 
062704 
012701 
012423 
005301 
001375 
00020? 



102274 

000010 
000035 



;T4BB1 - DM REQUEST 5 

, REQUEST FOR FIRST 14 BAD BLOCKS 



INPUTS; 



R5 - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 
CR4) DRIVE NUMBER 
- COMMAND DATA ADDRESS 



R3 
OUTPUTS: 

COMMAND 

CR3) 

2.CR3) 

4.CR3) 

> 

> 

56.CR3) BAD BLOCK 14 (LOW) 
58. (R3) (HIGH) 

Z SET IF DATA RETURNED 
Z CLEAR IF DRIVE NUMBER NOT 



DATA FILLED WITH BAD BLOCKS 
COUNT OF BAD BLOCKS 
BAD BLOCK 1 (LOW) 
(HIGH) 



T4BB1: MOV 
CALL 
BNE 
ADD 
MOV 

1$: MOV 
DEC 
BNE 

T4BB1E; RETURN 



(R4) t Rl 

GTDRVT 

T4BB1E 

00.BB.R4 

*<1k14.*2>> 

(R4)*,(R3)> 

Rl 

1$ 



• Rl 



ON THIS CONTROLLER 

jGET DRIVE NUMBER 

{GET DRIVE TABLE ADDRESS 

{CHECK IF DRIVE FOUND 

{INCREASE ADDRESS TO DATA TO COPY 

{GET COUNT OF WORDS 

{COPY THE WORDS 



i J\ 



L14 
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SEQ 0180 



1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 

16 100704 

17 100706 
10 100712 

19 100714 

20 100720 

21 100724 

22 100726 

23 100730 

24 100732 



T4BB2 - DM REQUEST 6 
REQUEST LAST TWO BAD BLOCKS 

INPUTS: 

R5 - CONTROLLER TABLE ADDRESS 

R4 - MESSAGE DATA ADDRESS 
(R4) DRIVE NUMBER 

R3 - COMMANO DATA ADDRESS 
OUTPUTS: 

COMMAND DATA FILLED WITH BAD BLOCKS 15 AND 16 

Z SET IF DATA RETURNED 

Z CLEAR IF UNIT NUMBER NOT ON THIS CONTROLLER 



011401 
004737 
001007 
062704 
012701 
012423 
005301 
001375 
000207 



102274 

000102 
000004 



T4BB2: 



15 



MOV 


(R4).R1 


CALL 


GTDRVT 


BNE 


T4BB2E 


ADD 


O0.BB15.R4 


MOV 


#4 # R1 


MOV 


(R4)* # CR3)» 


DEC 


Rl 


BNF. 


1$ 



$GET DRIVE NUMBER 

jGET DRIV'E TABLE ADDRESS 

j CHECK IF DRIVE FOUND 

I INCREASE ADDRESS TO DATA TO COPY 

tGFT COUNT OF WORDS 

jCOPY THE WORDb 



T4BB2E: RETURN 



I 1 '! a 



M14 
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SEQ 0181 



1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
IS 
16 

17 100734 
ie 100736 

19 100/40 

20 100744 

21 100746 

22 10075? 

26 100756 

27 100760 



T4S0FT - DM REQUFST 7 

ADD TO SOFT ERROR AND ECC COUNTS 



INPUTS: 



R5 - COr.TROLLER TABLE ADDRESS 

R4 - MESSAGE DATA ADDRESS 
CR4) DRIVE NUMOER 
2.CR4) VALUE TO ADD TO SOFT ERROR COUNT 
4,CR4) VALUE TO ADD TO ECC COUNT 

R3 - COMMAND DATA ADDRESS 



012401 
010402 
004737 102274 

001005 

062264 000172 
062264 000176 
000264 
000207 



T4S0FT; MOV 
MOV 
CALL 
BNE 
ADD 
ADD 
SE7 



CR4)*.R1 
R4.R2 

G T DRVT 

1$ 

(R2)* t D,SERR(R4) 

CR2)*,L\ECCC(R4) 



Ul 



RETURN 



GET DRIVE NUMBER 

SAVE DATA ADDRESS 

GET DRIVE TABLE ADDRESS 

CHECK IF DRIVE FOUND 

ADD TO SOFT ERROR COUNT 

ADO TO ECC COUNT 

EXIT 



Kl'l /I 



N14 
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Sb'Q 0162 



1 






2 


100762 




3 






4 






r ) 






6 






7 






8 






9 






10 






11 






1? 






13 


100762 


011401 


14 


100764 


004 737 


15 


100770 


001003 


16 


100/72 


CC5264 


17 


100776 


000264 


Itf 


101000 


000207 



T4ScEK; 



DM REQUEST 8. 



RECORD 1000 SEEKS COMPLETED ON DRIVE 



INPUTS: 



R5 - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 

CR4) DRIVE NUMBER 
R3 - COMMAND DATA ADDRESS 



102274 
000174 





MOV 


(R4),R1 




CALL 


GTDRVT 




BNE 


SEKERE 




INC 


D.SEEKCR4) 




SEZ 




SEKEREj 


RETURN 





GET DRIV£ NUMBER 

GET DRIVE TABLE ADORF.SS 

CHECK IF DRIVE FOUND 

j COUNT THE BUS TRANSFERRED 

j NORMAL RETURN 



Bl 1 ; 
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sea 0133 



i 
2 

3 
4 
S 

t 
8 








^ 








10 








11 








13 








14 








IS 








16 








W 








18 








19 


101002 


010402 




20 


101004 


011401 




21 


101006 


004737 


1022 74 


2^ 


101012 


001053 




23 


101014 


005764 


000002 


24 


101020 


100003 




26 


101022 


052713 


100000 


27 


101026 


000444 




26 








29 


101030 






44 


101030 


066264 


000002 000166 


45 


1C1036 


066264 


0000O4 000164 


46 


101044 


005737 


064376 


47 


101050 


001435 




4fl 


101052 


026437 


000166 064376 


49 


101060 


10342/ 




50 


101062 


104421 




51 


101064 


032700 


000C40 


52 


101070 


001023 




53 


101072 


052713 


100000 


54 


101076 


042765 


000010 000014 


55 


101104 


011446 






101106 


011546 






10U10 


016446 


000002 




101114 


00413/ 


075704 




101120 


065715 






10U22 


000006 




56 


101124 


00473/ 


106362 


5/ 


101 130 


0O4137 


075704 




101134 


065170 






101136 


CCOOOO 




f,8 


101140 


000264 




•j<i 


101142 


000207 





T4MXFR . DM REQUEST 9, 



RECORD 
REPORT 

INPUTS: 



1M BITS TRANSFERRED 
LIMIT REACHED. 



ON UNIT. COMPARE TO TRANSFER LIMIT AND 



2 
4 
R3 
OUTPUTS: 



R5 ■ CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 

(R4) DRIVE NUMBER 

(R4) VALUE TO ADO TO READ COUNT 

fR4) VALUE TO ADO TO WRITE COUNT 

• COMMAND DATA ADORESS 



T4MXFR: 



111 



Mxf £RXj 
MXfERtt 



(R3) 

MESSAGE 
Z CLEAR 

MOV 

MOV 

CALL 

BNE 

TST 

BPL 

BIS 

BR 



ADD 
ADD 

TST 
BEQ 
CMP 

BLO 
TRAP 
BIT 
BNE 

BIS 

BIC 

MOV 

MOV 

MOV 

JSR 

.WO"0 

.WORD 

CALL. 

JSR 

.WO«0 

.WORD 

St/ 

RE I URN 



BIT 15 SET IF TRANSFER LIMIT REACHED 

PRINTED IF TRANSFER LIMIT REACHED 

IF DRIVE NUMBER NOT ON THIS CONTROLLER 



R4.R2 

(R4),R1 

GTDRVT 

MKFERE 

D.UNIHR4) 

II 

«eiT15,(RS) 

MXFERX 



2(R2),D,XFRR(R4) 
4(R2),D,KFRW<R4) 
SFPTBL'SO.XL 
MXFERX 

0,XFRR(R4),SFPTBL*S0,XL 

MXFERX 

CIRFLA 

♦iDU.RO 

MX. r ERX 

♦BIT15,(R3) 

♦CT.MSG.C.'LCCRS; 

( R4 ) , ( SP ) 



CR5). (SP) 

D.UNIT(R4), 

Rl. LPNTX 

MESSG 

ARG.CT 

RNTI.1t 

Rl.l PNTX 

MXfFRP 

ARU*CT 



(SP) 



GET MESSAGE DATA ADORESS 
GET DRIVE NUMBER 
GET DRIVE TABLE AOOPESS 
CHECK IF DRIVE FOUND 
SEE IF UNIT HAS BEEN DROPPED 
CONTINUE IF STILL TO 8E TESTED 
TELL DM PROGRAM TO STOP TESTING THIS UNIT 
AND EXIT WITHOUT ADDING TO ADDING TO COUNTS 



ADO MEGABITS READ 

AOO MEGABITS WRITTEN 

SEE IF LIMIT SPECIFIED 

BRANCH IF NOT 

CHECK IF LIMIT REACHED 

BRANCH IF LIMIT NOT RfcACHED 

SEE IF DROPPING UNITS IS INHIBITED 

SET DROP UNIT BIT 

, CLEAR MESSAGE RECEIVED f'l.Aii 
PUSH CR4) ON STACK 
PUSH (R5) ON STACK 

jPUSH D.UNITCR4) ON STACK 
CALL LPNTX PRINT ROUT IN* 
ADORESS Of ASCI/ STRING 
ARGUMENT COUNT * «? 

iPRINT RUNTIME 
CALL LPNTX PRINT *0U T 1NE 

ADDRESS Of ASCU STRING 
ARGUMENT COUNT 4 rf 
NORMAL RETURN 



C 1. b 
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SFQ 0184 



8 

10 

11 
1*' 
15 
14 
IS 
16 

w 
la 

19 

20 
21 

22 
25 
24 
25 
27 
28 
29 
30 
51 
32 
35 
54 
55 
36 
37 
5fl 
39 
40 
41 
42 
45 
44 



101144 
101146 
101152 
101156 
101160 
101162 
101166 
101170 
101172 
101176 
101202 
101204 
101206 
101210 
1012X2 
101214 
10 l 220 
101224 
101226 
101252 
101256 
101240 
101242 
X01244 
101246 



010504 
062704 
012702 
012400 
001415 
005760 
100410 
011025 
062700 
012701 
005020 
005501 
001575 
00550? 
001561 
012725 
013725 
001407 
012701 
012702 
012123 
005502 
0015 75 
000264 
000207 



0000. '0 
0000 10 



000002 



000164 
0000X1 



100000 
064656 

064660 

000020 



UTOTST - DM REQUEST 10 

TELL DM PROGRAM WHICH DRIVES ARE SELECTED FOR TESTING 
ANO CLEAR STATISTICS IN DRIVE TABLE 

INPUTS: 

R5 - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 

(NO DATA) 
R5 - COMMAND DATA ADDRESS 
OUTPUTS: 

CCMMANO PACKET CONTAINING UP TO 8 DRIVE NUMBERS, 
LIST IS ENDED BY A WORD WITH eiT 15 SET. 

FOLLOWING LIST IS THE INFORMATION FROM T2DLL REQUEST IF APPLICABLE. 
D.XFRW, D.XFRR, D.H6RR, D.SERR, D.SEEK AND D.ECC CLEARED IN DRIVE TABLE 
1 SET 

iGET ADDRESS OF CONTROLLER TABLE 

iBIJIP TO DRIVE TABLE POINTERS 

iGET COUNT OF PORTS 

iSEE IF DRIVE TABLE POINTER EXISTS 

iBRANCH IF NOT 

lLOOK IF UNIT AVAILABLE FOR TESTING 

jLOAO DRIVE NUMBER FROM TABLF 
jCLEAR STATISTICS IN DRIVE TABLE 



iCuuNT THF. DRIVE TABLES 
»REPt Ar FOR EACH TABLE 

iTERMiNm* i rsi 

|Gf T DLL CON mot. WORD 

I V NON /ERU 

I TRANSFER ALL DLL WORDS INTO BUFKfcR 



UTOTST: 


MOV 


R5.R4 




ADO 


♦C.DR0.R4 




MOV 


♦6..R2 


UTOTlj 


MOV 


(R4)»,R0 




BEQ 


UT0T2 




TST 


D.INIT(RO) 




BMI 


UT0T1A 




MOV 


CR0),CR5)» 




ADO 


♦O.XFRW.RO 




MOV 


♦<D.SIZE~D.XFRW>/2,R1 


Hi 


CLR 


(R0)» 




DEC 


Rl 




BNE 


11 


UTOTXA: 


DEC 


R2 




BNE 


UT0T1 


UT0T2j 


MOV 


#eiri5.(R5)* 




MOV 


DLL.CRS^ 




BEQ 


UT0T4 




MOV 


♦0LIDR.R1 




MOV 


#«DLLNAM.4 DLLDR* t R£ 


UT0T3j 


MCV 


(ni)»,(R3>» 




DEC 


R2 




BNt 


UT0T5 


UTQT44 


SEZ 

RETURN 





tRETURN WITH I SET 



D1 1 ) 



SFQ 0185 



5 

4 
5 










6 

7 










a 










9 










10 










n 










12 










15 










14 










IS 










16 










17 










18 










19 










20 










21 










22 










23 










24 










PS 


101250 








36 


101250 


005 764 


000002 




37 


101254 


100406 






3fl 


101256 


104421 






39 


101260 


032 700 


000040 




40 


101264 


001014 






52 


101266 


052713 


1000O0 




55 


101272 


016400 


00OO02 




54 


101276 


005100 






55 


101300 


052700 


140000 




56 


101304 


O010O4 






57 


101306 


052737 


000400 


064400 


56 


101314 


001065 






59 


101316 








60 


101316 


042765 


OOOOIO 


000014 


02 


101524 


022737 


000004 


064444 


63 


101332 


001004 






65 


101334 


052737 


001000 


064400 


6* 


10134? 


001005 






67 


101344 


004737 


103250 




68 


101550 


105045 






V 


.01352 


000244 






75 


101354 


000207 







LRRMES 



DM REQUEST 11 



PRINT AN ERROR MESSAGE. 



INPUTS 



OUTPUTS 



R5 - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 

(R4) ERROR PC IN DM PROGRAM 
2.CR*) <15:14> ERROR TYPE 

<13 5 > ERROR NUMBER 
4.CR4) DRIVE NUMBER (-1 IF NOT GIVEN) 
6.CR4) MESSAGE POINTER 

8.CR4) OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE 
10.CR4) 

) 

> 

58.CR4) 

93 - LOMMANO 



DATA ADDRESS 



ERRMES: 



COMMANO PACKET CONTAINING 
CR3) - BIT 15 SET IF 
2 SET TO INOICATE DATA RETURNED 
2 CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER 



THE FOLLOWING: 
FATAL ERROR TO 



INDICATE DRIVE SHOULD NO lONGER BE TESTED 



5*: 



TST 

BMI 

TRAP 

BIT 

BNE 

BIS 

MOV 

CO* 

BIT 

BNE 

BIT 

BNE 



RO 



6$j 



M: 



BIC 

CMP 

BNE 

BIT 

BNE 

CALL 

BCC 

Ct/ 

RETURN 



2CR4) 
51 

CIRFLA 

♦IDU.RO 

6) 

#eiri5,(R3) 

2(R4),R0 

♦140OOO.R0 
6$ 

♦SM.SSF,SO.BIT*SFPTBL 
ERRhSX 

•CT.MSG.C.FLGlRS) 
#4, TNUM 

71 

• SM.LOG.SFPTBL'SU.BIT 
tRRMSL 
PNTERR 
ERRMBX 



CHECK IF FATAL ERROR 
BRANCH IF NOT 

SEE IF ALLOWED TO DROP UN1U 

BRANCH IF -*0T 

SET DROP DRIVE BIT 

SEE IF SOFT ERROR 



BRANCH IF NOT 

SEE IF SOFT ERRORS SUPPRESSED 

DON' T PRINT IF SO 

CLEAR MESSAGE RECEIVED FLAG 

ARE WE DOING OISK EXERCISER TEST ? 

BRANCH IF NOT 

SEE IF LOG BEING USED 



U NOT, PRINT 
If OR I VI MASN 
ELSE RETURN 



THE ERROR MESSAGfc 

T BEEN DROPPED, PRINT 



E 1 !i 
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SFQ 0186 



1 
2 


101356 


005737 


064650 


3 


101562 


001016 




4 


101364 


015701 


0644 .V 


5 


101370 


005721 




6 


101372 


010137 


064650 


7 


101376 


010157 


064652 


8 


101402 


067701 


163024 


Q 


101406 


005741 




10 


101410 


010137 


064654 


11 


101414 


005037 


064442 


12 


101420 


013701 


064652 


13 


101424 


062757 


000106 064652 


14 


101432 


025757 


064652 064654 


IS 


101440 


103007 




16 


101442 


010521 




17 


101444 


012700 


000042 


18 


101450 


012421 




19 


101452 


005500 




20 


101454 


001575 




C>1 


101456 


000402 




22 


101460 


010137 


06465^ 


23 


101464 


000264 




24 


101466 


000207 





RRRMSLt 


TST 


LBUFS 




BNE 


11 




MOV 


DMPR0G.R1 




TST 


(Rl)* 




MOV 


Rl, LBUFS 




MOV 


Rl.LBUTN 




ADD 


SOMPR0G.R1 




TST 


(Rl) 




MOV 


R1.1.BUFE 




CLR 


FNUM 


1${ 


MOV 


LBUrN.Rl 




ADD 


*HC.BSZ,LBUFN 




CMP 


L3UTN.LBUFE 




BHIS 5$ 






MOV 


R5,(R1)» 




MOV 


*<HC.8S/-2>/2,R0 


2$: 


MOV 


(R4)»,(Pl)i 




DEC 


RO 




BNf 


2$ 

BR ERRMSX 


31: 


MOV 


R1»LQUFN 


ERRMSX; 


S17 

RETURN 





I SEE IF LOG BUFFER ESTABLISHED 

I LBUTS CONTAINS ADDRESS IF ESTABLISHED 

I LBUFS < - (DMPR0G)>2 



I l.BLfE <- C LBUFS) » (CDMPROG)) 



iGET ADDRESS OF DATA STORAGE AREA 

lADD BYTES OF STORAGE NEEDED 

I SEE IF ENOUGH ROOM 

I BRANCH IF NOT 

I STORE CONTROLLER TABLE ADDRtSS 

jGET COLWT OF REST OF DATA IN UORDS 

I STORE DATA 



j RESTORE OLD VALUE OF LBUFN 
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3 
4 
5 
6 

7 
8 

10 
11 
12 
13 
14 
15 
16 
17 
1H 
19 
20 
21 
2? 
23 
24 
25 
26 
27 
28 
29 
SO 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
4 7 
55 



62 
63 
t4 
6b 



1014/0 
101470 
101472 
101476 
101500 
101502 
101504 
101510 
101514 
101520 
101522 
101526 
101532 
101534 
101540 
101546 
101550 
101552 
101556 
101560 
101564 
101570 
101572 
101574 
101600 
101602 



010446 
004737 
012604 
005713 
100436 
016401 
016402 
004737 
001031 
042702 
022702 
001022 
005264 
026437 
103414 
104421 
032 700 
001010 
016446 
004137 
065245 
000002 
052713 
000264 
00020 / 



ERRMC - DM REQUEST 12, 

REPORT AN ERROR MESSAGE IDENTICAL TO DM REQUEST ERRMES 
THEN ADD ONE TO THE ERROR COUNT FOR THE DRIVF AND SEE IF 
ERROR LIMIT REACHED. 



INPUTS: 



R5 - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 

CR4) ERROR PC IN DM PROGRAM 
2.CR4) < 9:8 > ERROR TYPE 

< 7:0 > ERROR NUMBER 
4.CR4) DRIVE NUMBcR ( - 1 IF NOT RIVEN) 
6.CR4) <15;12> T>PE 

<11:0 > MESSAGE POINTER 
8.(R4) OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE 
10, (R4) 
) 
> 
58. (R4) 
R3 - COMMAND DATA ADDRESS 
OUTPUTS: 

COMMAND PACKET CONTAINING THE FOLLOWING: 
CR3) BIT 15 SET IF ERROR COUNT REACHED 

TO INDICATE DRIVE SHOULD NO LONGER BE TESTED, 
/ CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER 
2 SET TO INDICATE DATA RETURNED 



ERRMC j 



101250 



0OO004 
000002 
102274 

037/77 
100000 

000170 

000170 064374 



000040 

000002 
075704 



100000 



lOlfrOA 000244 



3$ 



1**5 



MOV 

CALL 

MOV 

1ST 

BMI 

MOV 

MOV 

CALL 

BNE 

BIC 

CMP 

BNE 

INC 

CMP 

BLO 

TRAP 

BIT 

BNE 

MOV 

JSR 

.WORD 

.WORD 

BIS 

SE/ 

RE TURN 



R4, -CSP) 

ERRMES 

(SP)*.R4 

CR3) 

31 

4(R4>,Rl 

2CR4),R2 

GTDRVT 

5$ 

*tC140000,R2 

*10OOO0,R2 

3$ 

D.HERRCR4) 

D . HEPR( R4 ) /JFP TBI, ♦ SO . EL 

3$ 

CIRf LA 

0IOU,RO 

5$ 

D.UNIKR4), -(SP) 

Rl.LPNTX 

ERRL IM 

ARG.CT 

<KUU5,<R5) 



iPUSH R4 ON STACK 

CALL REQUEST ERRMES 
;POP STACK INTO R4 
SEE IF LNIT ALREADY TO BE DROPPED 
IF SO. JUST EXIT NOW 
GET DRIVE NUTOFR 

jGET ERPOR TYPE 
GET DRIVC TABLE 
EXIT IF NO TABLE FOR UNIT 

CHECK IF HARD ERROR 

BRANCH IF NOT 
COUNT THE. ERROR 
CHECK IF AT LIMIT 
IF LIMIT REACHED, BRANCH 



SEE IF 
BRANCH 



DROPPING 
IF SO 



UNITS INHIBITED 



tPUSH n.UNIT(M) ON STACK 

CALL LPNTX PR TNT ROUTINE 

ADDRESS OF ASCI7 STRING 

ARGUMENT COUNT * ? 

SET STOP TESTING BIT 
SET Z FOR NORHAt RF TuRN 
RETURN TO CAl LING PROGRAM 

\ FLAG AS ERROR 



Gilo 
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66 101606 000207 RETURN I RETURN TO CALLING PROGRAM 
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1 
2 
3 
4 

5 
6 

7 

8 

10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 



27 
28 
29 
30 

31 

V 
33 
34 
35 
36 
37 
38 
39 

40 



101610 
101616 
101620 
101622 
101626 
101630 
101634 
101636 
101640 
101642 
101646 
101652 
101654 
101656 
101662 
101664 
101666 
101670 
101674 
101700 
101702 
101704 
101706 
101712 
101714 
1017*^ 
101716 
1Q172Q 



042765 
012401 
010446 
00473 7 
001033 
005764 
100430 
011446 
011546 
016446 
0O4137 
065713 
OOO0O6 
004737 
012604 
C12402 
006302 
063702 
06 7702 
105712 
001001 
00520.} 
004737 
C ^264 
00O20? 

012604 
000207 



;messag - dm request 13, 

'print a message with header as 

"unit xx uoa at xxxxxx drive 

entire message is printed with 



FOLLOWS: 

XXX RUNTIME HHjMMjSS 

PRINTX CALLS, 



INPUTS: 



R5 ■• CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 
(R4) DRIVE N^riBER 

MESSAGE POINTER 

MESSAGE POINTER 

OPTIONAL MESSAGE PARAMETERS 



000010 000014 MESSAG 

102274 
000002 



000002 
075704 



106362 



064432 
162532 



075772 



1$ 



2.CR4) 
2.CR4) 

4.CR4) 
) 
) 
5tt.(R4) 

BIC 

MOV 

MOV 

CALL. 

BNE 

TST 

BMI 

MOV 

MOV 

MOV 

JSR 

.WOflD 

.WORD 

CALL 

MOV 

MOV 

ASL 

ADO 

ADD 

TSTB 

BNE 

INC 

CALL 

SEZ 

RETURN 

MOV 
RETURN 



COMMAND DATA ADDRESS 

*CT.MSG,C,FLG(R5) 

(R4)*,Rl 

R4, (SP) 

GTDRVT 

If 

D.UN7.TCR4) 

1$ 

(R4). (SP) 

CR5), CSP) 

D.UNITCR4),-(SP) 

Rl.LPNTX 

MESSG 

ARC.CT 

RNTIMfc 

CSP)»,R4 

CR4>*.R2 

R2 

DMPR0C.R2 

BDMPR0G.R2 

CR2) 

?! 

R ' 

OSTRNti 



(SP)»,R4 



CLEAR MESSAGE RECEIVED FLAG 
GET DRIVE NUMBER 
l PUSH R4 ON STACK 
GET DRIVE TABLE ADDRESS 
CHECK IF DRIVE FOLNO 
IF UNIT DROPPED FWOM^ TESTING 
I 



PUSH 
PUSH 

CALL 



DON' T PRINT ANYTHING 
(R4) ON STACK 
CR5) ON STACK 

i PUSH D.UNIKR4) ON STACK 
LPNTX PRINT ROUTINE 
ADOGESS Of' ASCI? STRING 
ARGUMENT COUNT ♦ 2 

jGGT RUNTIME PARAMETERS 
;POP STACK INTO R4 
GET MESSAGE POINTER 
DOUBLE TO MAKE BYTE OFFSET 
ADD TO START OF MESSAGE STRINGS 
ADD SIZE OF MAIN PROGRAM 
CHECK FIRST BYTE 
IF /ERO 

INCREMENT TO NEXT BYH 
OUTPUT ACCORDING TO STRING 



I | POP STACK IN10 RA 



J 1 r ) 
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1 

{DONE - DM REQUEST 14 

4 | HARK OM PROGRAM AS NO LONGER RUNNING 

6 J INPUTS: 

7 ; R!5 - CONTROL Lift TABLE ADDRE3 C . 
» I R4 - MESSAGE DATA ADDRESS 

<* J (NO DATA) 

10 j R3 - COMMAND DATA ADDRESS 

11 {OUTPUTS: 

1<? : I CLEAR TO DROP UNIT FROM TESTING 
15 

14 101722 000244 DONE: CL7 ,DROP UNIT FROM TESTING 

15 101/24 000207 RETURN 



i i r 
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.SBTTL PRE-PROGRAMMED SUBROUTINES 

5 PRE-PROGRAMMED ROUTINE 1 

ICALL ALTERNATE PRINT STRING IN DM PROGRAM IMAGE 



Str'U 0191 



1 

2 








3 








4 








5 








6 








7 


10172* 








101726 


010246 




8 


101730 


012402 




9 


101732 


006302 




10 


101734 


063702 


0644 32 


11 


101740 


06 7 702 


162466 


12 


101744 


004737 


07S772 


13 


101750 


012602 




14 


10175^ 


000207 





CALR1: 



MOV 


R2.CSP) 


MOV 


(R4)*,R2 


ASL 


R2 


ADD 


DMPR0G.R2 


ADD 


a0MPR0G,R2 


CALL 


OSTRNG 


MOV 


(SP)*,R2 



RETURN 



i {PUSH R2 ON STACK 

»GET NEW STRING POINTER 

tDO'JBLE FOR WORD COUNT 

jADu JTART OF STRING STORAGE 

j ADD SIZE OK MAIN PROGRAM 

(OUTPUT USING THIS STRING 

l jPOP STACK INTO R? 

j NOW CONTINUE THE OLD STRING 



C 



K15 
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2 

3 
4 
5 








6 


101754 








101754 


010246 




/ 


101/56 


012402 




8 


101760 


010246 




9 


101762 


042702 


17 7400 


10 


101766 


001414 




11 


101770 


012700 


ooooro 


12 


10177* 


012701 


000040 


13 


102000 


004 737 


102450 


14 


102004 


112700 


000015 




102010 


0O4737 


075506 


15 


102014 


005302 




16 


102016 


001364 




17 


102020 








102020 


012601 




18 


102022 


000301 




19 


102024 


042701 


177400 


20 


102030 


001406 




21 


102032 


004737 


076066 


22 


102036 


112700 


000015 




102042 


004737 


075506 


23 


102046 








102046 


012602 




24 


102050 


000207 





{PRE-PROGRAMMED ROUTINE 2 

J 



jPRINT 


AN SDI DIACNOSE RESPONSE 


CALR2s 








MOV 


R2.-CSP) 




MOV 


(R4)*,R2 




MOV 


R2, -CSP) 




8IC 


0177400. R2 




eea 


2$ 


1$: 


MOV 


016. ,R0 




MOV 


032, ,Rl 




CALL. 


PNTNUS 




MOVB 


OCR.RO 




JSR 


PC.PRINTC 




DEC 


R2 




BNE 


1* 


2$: 








MOV 


(SP)*.R1 




SWAB Rl 






BIC 


0177400, Rl 




BEQ 


3$ 




CALL 


C0N.A1 




MOVB 


OCR.RO 




JSR 


PC.PRINTC 


3$: 








MOV 


(SP)*,R2 




RETURN 





i PUSH R2 ON STACK 
GET COUNTS 

jPUSH R2 ON STACK 

GET BINARY COUNT 

BYPASS BINARY IE COUNT IS ZERO 

RADIX IS HEX 

32 BIT NUMBERS 

PRINT THE NUMBER 

STORE OCR IN RO AND 

PRINT THE CHARACTER. 



; ;POP STACK INTO Rl 
{GET ASCII COUNT 



{BYPASS IS 

{PRINT THE 
{STORE OCR 

jPRINT THE 



COUNT IS ZERO 

ASCII 

IN RO AND 

CHARACTER. 



j {POP STACK INTO R2 



r: 



LIS 
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SFQ 0193 



1 
2 
3 
4 
b 
6 
7 
8 
9 
10 

11 102052 

12 102056 
15 102060 
14 102064 



; PRE -PROGRAMMED ROUTINE 3 

! DECIDE WHETHER TO PRINT RBN 

FOUR PARAMETERS ARE PROVIDED FOR THIS ROUTINE. THE FTRST PARAMETER 
SHOULD BE CHECKED TO SEE IF BIT 7 IS SET: 

IF SET - TURN INTO A CALL TO ROUTINE 1 (UHICH WILL USE OTHER 5 PARAMETERS) 

IF CLEAR - SKIP OVER NEXT 3 PARAMETERS AND END ROUTINE 



032724 
001323 
062704 
000207 



000200 
000006 



CALR3: 



BIT 
BNE 
ADD 
RETURN 



*BIT7,(R4)* 

CALR1 

#6,R4 



jCHECK BIT 7 IN FIRST PARAMETER WORD 

j IF SET, TURN INTO A CALRl 

I ELSE, SKIP OVER NEXT 3 PARAMETERS 



Mr 



±^J 



Ml 5 
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1 
2 
3 
4 
5 
6 
7 



8 
9 

10 
11 



102066 
102066 
102072 
102076 
102102 
102106 
102112 
102114 
102116 
102122 
102126 
102132 
102140 



j PRE -PROGRAMMED ROUTINE 4 



{PRINT BASIC 
{THEN SWITCH, 



LINE FOR HOST PROGRAM ERROR WITHOUT UDA ADDRESS 
TO EXTENDED FORMAT 



012746 067047 

01274' 06704 7 

012746 067047 

012746 066651 

004137 075674 

067050 

000010 

004737 106362 

112700 000015 

004 737 075506 

012737 075612 075770 

000207 



CALR4 : 



MOV 

MOV 

MCV 

MOV 

JSR 

.WORD 

.WORD 

CALL 

MOVB 

JSR 

MOV 

RETURN 



08AS.-CSP) 

OBAS.-CSP) 

*6AS, -CSP) 

06ASN0, -CSP) 

Rl.LPNTB 

BASLN 

ARG.CT 

RNTIME 

4CR.R0 

PCPRINTC 

OPX f PTYPE 



j PUSH 
{PUSH 
{PUSH 
{PUSH 
{CALL 



*6AS 
06AS 
06A P 



ON STACK 
ON STACK 
id ON STACK 
0BASNO ON STACK 

LPNTB PRINT ROUTINE 
{ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNT * 2 



{STORE OCR IN RO AND 
{PRINT THE CHARACTER. 



Nil ^ 



N15 
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sea 0195 



4 

s 

6 
7 


102142 








102142 


012746 


06704 7 




102146 


012746 


06704 7 




102152 


011546 






10215*, 


012746 


067013 




102160 


012746 


066651 




102164 


004137 


075674 




102170 


067050 






102172 


000012 




B 


102174 


004737 


106362 


9 


102200 


112700 


000015 




102204 


004 737 


075506 


10 


102210 


012737 


075612 


11 


102216 


000207 





j PRE -PROGRAMMED ROUTINE 5 

!PRINT BASIC LINE FOR HOST PROGRAM ERROR WITH UDA ADDRESS 
{THEN SWITCH TO EXTENDED FORMAT 



CALR5 



075770 



MOV 

MOV 

MOV 

MOV 

MOV 

JSR 

.WORD 

.WORD 

CALL 

MOVB 

JSR 

MOV 

RETURN 



OBAS.-CSP) 

OBAS.-CSP) 

(R5), (SP) 

0BASL2.-CSP) 

0BASNO, -CSP) 

Rl.LPNTB 

BASLN 

ARG.CT 

RNT7ME 

*CR,RO 

PC.PRINTC 

0PX.PTYPE 



j PUSH 06AS ON STACK 

{PUSH WAS ON STACK 

jPUSH (R5) ON STACK 

j PUSH 0BASL2 ON STACK 

jPUSH OBASNO ON STACK 

I CALL LPNTB PRINT ROUTINE 

{ADDRESS OF ASCIZ STRCNG 

{ARGUMENT COUNT * 2 

{STORE OCR IN RO AND 
{PRINT THE CHARACTER, 



Lilt 
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SFQ 0196 



1 
2 






4 






J 1 






* 


102220 






102220 


010246 


y 


102222 


01240? 


e 


102224 


0O4737 


<* 


102230 


012602 


10 


102*3* 


000207 



0757 7^ 



j PRE PROGRAMMED ROUTINE 6 
i 

iCALL ALTERNATE PRINT ROUT-Nc IN PQP-U MEMORY 



CALR61 



MOV 
MOV 
CAl L 
MOV 
RETURN 



R*. (SP) 
CR4).,R? 
OSTRNG 
(SP>* a R£ 



I jPUSM R2 ON STACK 

jGET NEW STRING POINTER 

I OUTPUT JSING THIS STRING 

I jPOP STACK INTO R2 

iNOW CONTINUE THE OLD STRING 



CI 6 
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SFG) 01*7 



I 
■*» 

4 
5 

b 



a 

10 



102234 
102254 
102236 
102242 
102246 
1022S0 



010246 
012702 
00473/ 
012602 
000207 



i PRE -PROGRAMMED ROUTINE 7 

iPRINT "REPLACE UDA MODULE M7161° 

CALR7i 



074215 
07*772 



MOV 

MOV 

CALL 

MOV 

RETURN 



H2. CSP) 
0XFRU.R2 
OSTRNG 
(SP)*,R2 



I i PUSH R2 ON STACK 



j jPOP STACK INTO R2 
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i PRE -PROGRAMMED ROUTINE 8 



D 



P»q« 152 



SFQ 0198 



8 
10 



10225;? 
102252 
102254 
102260 
102264 



010246 

012702 
004757 

012602 

000207 



jPRINT 
CAUR6} 



UDASA CONTAINS XXXXXX" 



074164 
075775 



MOV 

MOV 

CALL 

MOV 

RETURN 



R2, (SP) 
*XSA,H2 
OSTRNG 
(SP)*,Rj 



j |PUf>H R2 ON STACK 
1 jPOP STACK IN T R2 



1. b 
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I 

2 I PRE -PROGRAMMED ROUTINE 9 

* i 

4 t REPRINT LAST NUMBER 

r -> J R4 •> TABLE 

6 10c><>70 005 744 CALR9i TST -(R<|) 

7 1Q2272 000207 RETURN 



u 



:) 
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SFQ 0200 



1 

2 








5 








4 








s 








6 








7 








8 








9 








10 








u 








1? 








15 








14 


102274 








102274 


010246 




IS 


1022/6 


010504 




16 


102500 


062704 


000020 


17 


102304 


012702 


000010 


16 


102510 


005714 




19 


102312 


001406 




20 


102314 


027401 


OOOOOO 


21 


102520 


001412 




22 


102522 


0O5724 




25 


102524 


005302 




24 


102326 


001370 




25 


102330 








102350 


104455 






102532 


00004 5 






102554 


OOOOOO 






102356 


75000 




26 


102340 


012602 




2/ 


102342 


0O0244 




2d 


102344 


000207 




SO 


102546 


011404 




M 


102350 


116437 


000002 


32 


102356 


01 260.' 




3* 


102560 


000264 




34 


102362 


00020V 





GTDRVT 

GET DRIVE TABLE POINTER 



CONTROLLER TABLE ADDRESS 
DRIVE NUMBER 



INPUTS.* 

R5 

Rl 
OUTPUTS: 

R4 - DRIVE TABLE ADDRESS 

LIL.UN - LOADED UITH UNIT NUMBt'R QF DRIVE 

Z CLEAR IE DRIVE TABLE NOT FOUND AFTER ERROR PRINTED 



GTDRVT 



1$ 



2$ 



3$ 



002074 



Ati 



MOV 


R2. (SP) 


MOV 


R5.R4 


ADD 


*C.DR0,R4 


MOV 


«8, ,R2 


TST 


(R4) 


BEQ 


3$ 


CMP 


S(R4),R1 


BEQ 


A* 


TST 


(k )♦ 


DEC 


R2 


BNE 


11 


TRAP 


CtERDF 


.WORD 


35 


.WORD 





.WORD 


ERR035 


MOV 


(SP)*,R2 


CLZ 




RETURN 




MOV 


(R4).R4 


MOVB 


D.LNIKR4),L*LUN 


MOV 


(SF0».R2 


St/ 




RETURN 





s ,PUSH R2 ON STACK 

iGET CONTROLLER TABLE ADRESS 

|AD,1 OFFSET TO DRIVE TABLE ADDRESS 

iGE. COUNT OF DRIVES 

j CHECK IF AN ADDRESS HERE 

{COMPARE DRIVt NUMBERS 
1 BRANCH IF A MATCH 
iBUMP ADDRESS 

I LOOK AT ALL OF THEM 



; j POP STACK 
iCLEAR Z AS 



TNTO R2 
ERROR FLAii 



jl FT ADDRESS Of TABLE 
1 1 FT UNIT NUMBER 
;;POP STACK INTO R2 
l'.iET / FLAG 



Gib 
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SFQ 0201 



3 






4 






5 






6 






« 






M 






10 






11 






12 






15 






14 


102364 






102364 


010046 


15 


102366 


005001 


16 


102370 


12122 7 000060 


17 


102374 


103415 


\6 


102376 


121227 000071 


i.9 


102402 


101012 


20 


102404 


006301 


21 


102406 


010100 


22 


102410 


0O6301 


23 


102412 


006301 


PA 


102414 


060001 


25 


102416 


112200 


26 


102420 


162 700 000060 


?7 


102424 


060001 


26 


102426 


000 760 


2 l > 


1024 30 


005/01 


30 


102432 


001001 


31 


102434 


005201 


32 


1024 56 






1024 36 


012600 


33 


i0i>440 


000207 



iGFTCNT 

I 

iGET COUNT IN NEXT CHARACTERS OF STRING PQINTFD TO BY R2. 

i NUMBER WILL BE IN DECIMAL, IF NO NUMBER, RETURN A 

j DEFAULT OF 1, 

j INPUTS: 

j R2 
{ OUTPUTS j 
j Rl 
j R2 



POINTER TO ASCII STRING 

NUMBER READ OR A ONE 

POINTING TO CHARACTER AFTER NUM8ER 



GETCNT 



GETCNX: 



GETCDN: 



GETCXX; 



MOV 

CLR 

CMPB 

BLO 

CM^B 

BHI 

ASL 

MOV 

ASL 

ASL 

ADD 

MOVB 

SUB 

ADD 

BR 

TST 

BNE 

INC 

MOV 
NTS 



(SP) 







RO, 

Rl 

(R2) t * 

GETCDN 

(R2),*'9 

GETCDN 

Rl 

Rl.RO 

Rl 

Rl 

R0.R1 

(R2)»,R0 

*' O.RO 

R0.R1 

GETCNX 

Rl 

ge rcxx 

Rl 

(SP)*,RO 

PC 



jPUSH RO ON STACK 
START WITH ZERO COUNT 
CHtECK IF CHARACTER A DIGIT 
BRANCH IF LOWER THAN ZERO 

BRANCH IF HIGHER THAN NINE 
MULTIPLY NUMBER BY 10 

SAVE 2N 

COMPUTE 4N 

COMPUTE 8N 

5N » 2N - ION 
GET DIGIT FROM STING 
CE T RID Oi ASCII 
ADD TO NUMBER 
GO TO NEXT CHARACTER 
CHECK IF NUMBER IS ZERO 
IF ZERO, CHANGE 

TO DEFAULT OF ONE 

t 5 POP STACK INTO RO 



1 1 1 






L» 
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SFQ 0202 



8 
9 

10 

u 
12 

13 
14 
l r . 
16 
17 



18 
19 
20 

21 

?.e 

2? 

24 
25 
26 
£7 
28 
29 
30 
31 
52 
33 
34 
3b 
36 
3/ 
S6 
39 
40 
41 
42 
4 3 
A 4 
4 b 
46 
4 7 
48 
49 
SO 
M 
52 
b3 



102442 
102444 
102450 
102450 
102452 
102*5* 
102456 
102460 
102462 
102466 
1024/0 
102472 
1024/2 

1024 74 
102476 
102502 
102504 
102506 
102512 
102514 
102520 
102522 
102524 
102526 
102550 
102534 
102536 
102540 
102542 
102544 
102550 
102552 
102554 
102556 
102560 
102562 
102564 
102570 

1025 72 
102574 
102t>00 
102602 

xoaoo6 



010100 

004 737 

010246 
010546 
010546 
012403 
005005 
020127 
003401 
012405 

010446 
010504 
012702 
160102 
002002 
062702 
001414 
012705 
005302 
001402 
006205 
0O0774 
02012/ 
003402 
040504 
000401 
040503 
004737 
010546 
005202 

005 703 
0013 72 
005 7G4 
001570 
02002 7 
001423 
010103 
162 700 
003002 
012 700 
004 ¥37 



PNTNUM 

PRINT A NUKHER 



RADIa OF NUMBER 

ASCII STRING TO COUNT OK BITS IN NUMBER 

POINTER TO NUMBER (LOW WORD) 



102364 



INPUTS: 

Rl 

R2 

R4 
OUTPUTS: 

NUMBER IS PRINTED. LEADING ZEROS ARE PRINTED EXCEPT TOR 
DECIMAL NUMBERS (LEFT JUSTIFIED). 

RO - CONTENTS DESTROYED 

SAVE RADIX 

GET COUNT OF BITS 



000020 



000020 

000020 
100000 

000020 

102704 



000012 



000014 
00000 5 

102 von 



PNTNUM. 


MOV 


Rl.RO 




JSR 


PC.GETCNT 


PNTM'js • 








MOV 


R2.-CSP) 




MOV 


R3, -(SP) 




MOV 


R5.-CSP) 




MOV 


(R4).,RS 




CLR 


R.i 




CMP 


R1.016. 




BLE 


1$ 




MOV 


(R4)*.R5 


X*: 








MOV 


R4, (SP) 




MOV 


R5.R4 




MOV 


016. ,R2 




sue 


R1.R2 




BGE 


2* 




ADD 


♦lb. ,R2 


21: 


BEQ 


6$ 




MOV 


♦BIT15.R5 


31: 


DEC 


R2 




BEQ 


4t 




ASR 


R5 




BR 


51 


4$: 


CMP 


R1.016, 




BLL 


5$ 




BTC 


R5.R4 




BR 


61 


M: 


BIC 


H5.R3 


6*1 


JSR 


PC, DIVIDE 




MOV 


R5. (SP) 




INC 


R2 




TST 


N5 




BNt 


M 




TST 


H4 




BNE 


b$ 




CMP 


R0.010. 




Ht U 


10* 




MOV 


R1.R3 




SUB 


012. .RO 




But 


M 




MOV 


05, RO 


7*1 


JSR 


PC*OIVXDE 



{PUSH R2 ON STACK 

{PUSH R3 ON STACK 

{PUSH R5 ON STACK 

GET ONE PARAMETER WORD 

CLEAR STORAGE FOR OTHER 

MORE THAN 16 BITS IN NUMBER? 

YES, GET SECOND PARAMETER WORD 

{PUSH R4 ON STACK 

PUT HIGH WORD IN R4 

COMPUTE OITS NOT WANTEO 

BY SUBTRACTING BITS TO USE 

FROM 16. 

IF NEGATIVE. ADD 16 TOR FIRST WORD 

IF ZERO, H,; JITS NEED BE CLEARED 

START MASK ;,ITH SIGN BIT SET 

COLfJT Bl rs XN MASK 

SHIFT MOR! BITS TO RIGHT 

MORE THAN 16 BITS IN NUMBER? 

1ES. CLEAR IN HIGH UORD 

NO, CLEAR IN LOW WORD 
DIVIDE BY RADIX IN RO 
{PUSH R5 ON STACK 
COUNT DIGITS ON STACK 
CHECK IF QUOTIENT IS ZfcPH 



ill RADIX IS DECIMAL 

j JUST GO PRINT DIGITS ON STACK 

{OTHERWISE COMPUTE NUMBER Of LEADING /EROS 

{DIVIOENO IS BITS IN NL*18t R 

{DIVISOR IS BITS PfcR DIGIT PRINTED 

I (3 OR 4) 



"1 I L- 



I lb 
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SFQ 0203 



54 
55 

56 
57 
58 
59 



60 
61 
6? 

*3 
64 
65 
66 
67 



6tt 
69 
70 



71 



100612 

102614 
102616 
102620 
102622 
102624 
102624 
102630 
102634 
102636 
102640 
102640 
102642 
102646 
102652 
102654 
102660 
102660 
102662 
102666 
102670 
102672 
1026 74 
1026/6 
102/00 
102702 



005705 
001401 
005203 
160203 
001406 

112700 
004737 
005303 
001372 

012605 
062 /05 
02052 7 
003402 
062705 

110500 
004 73 7 
005302 
001363 
012604 
012605 
012603 
1 L'602 
000207 



000060 
075506 



000060 
000071 

000007 
07S506 





TST 


R5 




BEQ 


8* 




INC 


R3 


8$: 


sue 


R2.R3 




BEQ 


10$ 


9$: 








MOVB 


O'O.RO 




JSR 


PC.PRINTC 




DEC 


R3 




BNc 


9$ 


10$: 








MOV 


CSP)*.R5 




ADD 


O'O.RS 




CMP 


R5,tf' 9 




BLE 


11$ 




ADD 


«<• A -*9-l*,R5 


11$; 








MOVB 


R5.R0 




JSR 


PC»PRINTC 




DEC 


R2 




BNt 


10$ 




MOV 


(SP)*.R4 




MOV 


(SP")».RS 




MOV 


(SP)»,R3 




MOV 


<SP)*,R2 




RTS 


PC 



IE REMAINDER NOT /FRO 
INCREMENT QUOTIENT 

SUB TRACT DIGITS ON STACK 
NO LEADING ZEROS IK ZERO 

STORE O'O IN RO AND 
PRINT THE CHARACTER, 

REPEAT UNTIL COUNT REACHES ZERO 

tPJP STACK INTO R5 
CNVERT TO ASCII DIGIT 
If GREATER THAN A 9 

CONVERT TO A OR HIGHER 

^OR HEX DIGIT 

STORE R5 IN RO ANO 
PRINT THE CHARACTER. 
REPEAT FOR ALL DIBITS 
ON STACK 
;POP STACK INTO HA 
} POP STACK INTO R5 
iPOP STACK INTO R5 
jPOP STACK INTO R2 
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SFQ 0204 



1 



3 






4 






5 






6 






i 
8 






9 






10 






11 






12 






13 






14 






15 






16 






17 


102704 






102704 


010216 


18 


102706 


012702 


19 


102712 


0050C5 


20 


102/14 


CO6503 




102716 


006104 


22 


102720 


006105 


23 


102722 


020005 


24 


102724 


101002 


25 


102726 


160005 


26 


102750 


005203 


2? 


102/32 


005302 


28 


102734 


001367 


29 


102/36 


012602 


30 


ior/4o 


000207 



{DIVIDE 

J 

jDIVIDE A 32 BIT UNSIGNED NUMBER BY A 16 BIT UNSIGNED NUMBER 

jREPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER. 

{WILL NOT CHECK FOR DIVIDE BY ZERO, 



j INPUTS: 
: R5 
R4 
RO 
OUTPUTS: 
R3 
R4 
R5 



000040 



DIVIDE: 



1$: 



2$: 



MOV 

hnv 

CLR 
ASL 
ROL 
ROL 
CMP 
BHI 
SUB 
iNC 
DEC 
BNE 
MOV 
RTS 



LOW 16 BITS Or DIVIDEND 
HIGH 16 BITS OF DIVIDEND 
DIVISOR 

LOW 16 BITS UF QUOTIENT 
HIGH 16 BITS OF QUOTIENT 
REMAINDER 



R2.-CSP) 

«3?.,R2 

R'3 

R3 

R4 

R5 

R0.R5 

2$ 

R0.R5 

RS 

R2 

1$ 

(SP)*.R2 

PC 



{ j PUSH R2 ON STACK 
iSET UP SHIFT COUNT 
jSTART WITH ZERO REMAINDER 
j SHIFT LEFT INTO R5 



{WILL DIVISOR GO INTO REMAINDER 
s0NL> SUBTRACT IF IT WILL 
{SUBTRACT DIVISOR 
l PUT A ONE INTO QUOTIENT 
{COUNT THE SHIFTS 

j j PUP STACK INTO R2 



U.6 



K16 
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SEQ 0205 



3 






A 






5 






6 

'J 






H 






9 






10 






11 






h: 






13 






in 






is 






lb 






17 






18 






19 






20 


102742 






102742 


010046 


21 


102744 


012/00 


22 


102750 


005005 


25 


102752 


006301 


24 


102754 


006102 


25 


102 ?56 


006103 


26 


102760 


006104 


2/ 


102762 


006105 


28 


102764 


022705 


29 


102770 


10100? 


50 


102772 


162 705 


31 


102776 


005201 


32 


103000 


005300 


35 


103002 


001363 


34 


10<004 


012600 


3b 


103006 


000207 



jDIVIO 

i 

{DIVIDE A 64 BIT UNSIGNED NUMBER BY A 10, 

{REPLACE DIVIDEND WITH QUOTIENT ANO RETURN REMAINDER. 

{WILL NOT CHECK TOR DIVIDE BY ZERO. 



{INPUTS: 
{ Rl 
R2 
R3 
R4 
OUTPU"S: 
Rl 
R2 
R3 
R4 
R5 



000100 



DIVIO: 



n 



000012 
000012 



a*j 



MOV 
MOV 
CLR 
ASL 
ROL 
ROL 
ROL 
ROL 
CMP 
BHI 

c »ue 

INC 
DEC 
BNt 
MOV 
RTS 



LOW 16 BITS OF DIVIDEND 

NEXT 16 BITS OF DIVIDEND 

NEXT 16 BITS OF DIVIDEND 

HIGH 16 BITS OF DIVIDEND 

QUOTIENT, 

QUOTIENT, 
QUOTIENT, 
QUOTIENT, 
REMAINDER 



RO.-CSP) 

*64 . , RO 

RS 

Rl 

R2 

R3 

R4 

R5 

010. ,R5 

2$ 

♦10. ,RS 

Rl 

RO 

II 

(SP)f ,R0 

PC 



{PUSH RO ON STACK 

SET UP SHIFT COUNT 

START WITH ZERO REMAINDER 

{SHIFT LEFT INTO R5 



{SILL DIVISOR GO INTO REMAINDER? 
{ONLY SUBTRACT IF IT WILL 
{SUBTRACT DIVISOR 
t 9UJ A ONE INTO QU0T7.ENT 
{COUNT THE SHIFTS 



jPOP STACK INTO RO 
<R4,R3,R2,R1> AND 



REMAINDER IN R5 



L.l'i 



L. 1 6 
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2 

3 
4 


103010 








103010 


112700 


000040 




103014 


0047i>7 


075506 


5 


103020 


010146 




6 


103022 


000301 




7 


103024 


004737 


103050 


8 


K"030 


012601 




9 


10 32 


004737 


103050 


10 


103.36 


000207 




11 








12 


103040 








103040 


112700 


000040 




103044 


004737 


075506 


13 








14 








IS 








16 


103050 








103050 


010146 




17 


103G52 


006001 




18 


103054 


006001 




19 


103056 


006001 




20 


103060 


006001 




21 


103062 


004737 


103070 


22 


103066 


012601 




23 


1030/0 


042/01 


1/7760 


24 


1030/4 


062/01 


000060 


25 


1031O0 


020127 


000071 


26 


ir>3l04 


003402 




2/ 


103106 


062701 


000007 


28 


103112 








103112 


110100 






103114 


004/3/ 


075506 


29 


103120 


000207 





j PRINT HEX NUMBERS WITH LEADING SPACE 
T2PNTW: 



MOVB 


0' ,R0 


JSR 


PC.PRINTC 


MOV 


Rl.-(SP) 


SWAB Rl 




CALL 


T2PNT 


MOV 


(SP)*,R1 


CALL 


T2PNT 


RETURN 




MOVB 


#* »R0 


JSR 


PC.PRINTC 



T2PNTB; 



{PRINT TWO HEX DIGITS FROM NUMBEK IN Rl 
T2PNT: 





MOV 


Rl.-(SP) 




RCR 


Rl 




ROR 


Rl 




ROR 


Rl 




ROR 


Rl 




CALL 


T2PNT0 




MOV 


(SP)f.Rl 


T2PNT0: 


BIC 


OtC17,RX 




ADD 


*'0,R1 




CMP 


Rl.0'9 




BLfc T2PNTD 




ADD 


0<'A-'9-l 


T2PNTD; 








MOVB 


Rl.RO 




JSR 


PC.PRINTC 




RETURN 





SFQ 0206 



{STORE <T IN RO AND 
{PRINT THE CHARACTER. 
I {PUSH Rl ON STACK 

{PRINT HIGH TWO DIGITS 
j ;POP STACK INTO Ml 
{PRINT LOU TWO DIGITS 



{STORE #' IN RO AND 
{PRINT THE CHARACTER 



{ {PUSH Rl ON STACK 



U 



{SHIFT TO GET HIGH DIGIT 



{PRINT TWO DIGITS 
{ {POP STACK INTO Rl 

{CLEAR Hi HER BITS 
{CONVERT TO ASCII CHARACTER 
I IF GREATER THAN A 9 
{ CONVERT TO A OP HIGHFR 
! FOR HEX DIGIT 

{STORE Rl IN RO AND 
{PRINT THE CHARACTER. 



M i e 



Ml 6 
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SEQ 0207 



1 

2 

3 

4 

5 

6 
■» 

/ 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 



23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
:34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 



47 



103122 
103124 
103126 
103130 
103134 
103136 
103140 
103142 
103144 
103144 
103146 
103150 
103154 
103156 
103162 
103164 
103170 
103172 
103176 
103200 
103204 
103206 
1C3210 
103212 
103214 
103216 
103220 
103222 
103224 
103226 
103232 
103234 
103236 

103200 
103240 
103242 
103244 



005000 
1057U 
001442 
121127 
001002 
005201 
000/70 
005004 

010246 
112102 
162702 
100431 
020227 
005410 
020227 
103423 
020227 
101020 
162702 
006304 
006304 
006304 
006304 
050204 
005200 
012602 
105711 
001403 
121127 
001344 
005 700 
000207 



012602 
012600 
000137 



T2GNUM 

GET A HEX DIGIT FROM AN ASCII INPUT STRING 



INPUTS: 

Rl 
OUTPUTS: 
l R4 

i Rl 
; RO 



T2GNUM: 



000040 



T2GND1: 
T2GND2 : 



000060 
0000 11 
000021 
000026 
000007 



T2GND3 



000040 



T2GNX: 



T2GNE: 



- STRING POINTER 

- NUMBER 

- UNDATED STRING TO CHARACTER AFTER NUMBER 

- COUNT Of DIGITS (0 IF END OF LINE FOUND) 



100340 



CLR 

TSTB 

BEQ 

CMPB 

BNE 

INC 

BR 

CLR 

MOV 
MOVB 

sue 

BMI 
CMP 
BLE 
CMP 
BLO 
CMP 
BHI 

sue 

ASl. 

ASl. 

ASl. 

ASl. 

BIS 

INC 

MOV 

TSTB 

BEQ 

CMPB 

BNF 

TST 

RETURN 



MOV 
MOV 
JMP 



RO 

(Rl) 

T2GNX 

(Rl),*' 

T2GND1 

Rl 

T2GNUM 

R4 

R2.-CSP) 

(R1)».R2 
0'0,R2 

T2GNE 
R2.49, 



{CLEAR DIGIT COUNT 

; CHECK IF END Of LINE 

{REPORT NULL CHARACTER FOUND 

{CHECK IF A SPACE 

lIF SO, IGNORE IT 



l CLEAR NUMBER STORAGE 

j {PUSH R2 ON STACK 
{GET CHARACTER 
.•CONVERT TO HEX DIGIT 



T2GND3 
R2 

T2GNE 
R2 

T2GNE 
4< 



#<' A-»0> 



0<' F 'O* 



R4 



R2 



* A- 
R4 
R4 
R4 
R4 
R2 
RO 
(SP) 
(Rl) 
T2GNX 
CR1 ),tf' 
T2GND2 
RO 



( SP)»,R2 
(SP)*.RQ 
T2CM0E 



9-l>.R2 



{{POP STACK INTO R2 



i jPOP STACK 
ii POP STACK 



INTO H,' 
INTO RO 



USER 


DOCUMENTATION . 


. . ,B1 


USER 


USER 


DOCUMENTATION , 


. . .CI 


USER 


USER 


DOCUMENTATION . 


. . .Dl 


USER 


USER 


DOCUMENTATION . 


. . .El 


USER 


USER 


DOCUMENTATION . 


. . .Fl 


USER 


USER 


DOCUMENTATION . 


. . .Gl 


USER 


USER 


DOCUMENTATION , 


. . .HI 


USER 


USER 


DOCUMENlHuiN . 


. . Tl 


USER 


USER 


DOCUMENTA.ION . 


, . ,J1 


USER 


USER 


DOCUMENTATION . 


. . .Kl 


USER 


USER 


DOCUMENTATION , 


. . .LI 


USER 


USER 


DOCUMENTATION . 


. . .Ml 


USER 


USER 


DOCUMENTATION . 


. . .Nl 


USER 


USER 


DOCUMENTATION B2 


USER 


USER 


DOCUMENTATION . 


. . ,C2 


USER 


USER 


DOCUMENTATION . 


. . .02 


USER 


USER 


DOCUMENTATION . 


. . .E2 


USER 


USER 


DOCUMENTATION . 


. . .F2 


USER 


USER 


DOCUMENTATION . 


. . .02 


USER 


USER 


DOCUMENTATION . 


. . ,H2 


USFX 


USER 


DOCUMENTATION . 


...12 


USE* 


USER 


DOCUMENTATION , 


. . .J2 


USE* 


USER 


DOCUMENTATION . 


. . .K2 


USEP 


USER 


DOCUMENTATION . 


. . .L2 


USER 


USER 


DOCUMENTATION . 


. . ,M2 


USER 


USER 


DOCUMENTATION . 


. . .N2 


USER 


USER 


DOCUMENTATION . . . .H3 


USER 


USER 


DOCUMENTATION . 


. . .C3 


USER 


USER 


DOCUMENTATION , 


. . .D3 


USER 


USER 


DOCUMENTATION . 


. . .E3 


USER 


USER 


DOCUMENTATION . 


. . .F3 


USER 


USER 


DOCUMENTATION . 


. . .G3 


USER 


USER 


DOCUMENTATION . 


. . .H3 


USER 


USER 


DOCUMENTATION , 


. . .13 


USER 


USER 


DOCUMENTATION . 


13 


USER 


USER 


DOCUMENTATION 


. . ,K3 


USER 


USER 


DOCUMENTATION , 


. . .L.3 


USER 


USER 


DOCUMENTATION . 


. . .M3 


USER 


USER 


DOCUMENTATION . 


. . .N3 


USER 


USER 


DOCUMENTATION B4 


USER 


USER 


DOCUMENTATION . 


. . .C4 


USER 


USER 


DOCUMENTATION . 


. . .04 


USER 


USER 


DOCUMENTATION , 


. . . E4 


USER 


USER 


DOCUMENTATION . 


. . .F4 


USER 


USER 


DOCUMENTATION . 


. . .04 


USER 


USER 


DOCUMENTATION . 


. . .H4 


USER 


USER 


DOCUMENTATION . 


. . .14 


USER 


USER 


DOCUMENTATION . 


. . .J4 


USER 


USER 


DOCUMENTATION . 


. . . K4 


USER 


USER 


DOCUMENTATION . 


. . .L4 


USER 


USER 


DOCUMENTATION , 


. . .M4 


USER 


USER 


DOCUMENTATION . 


, . ,N4 


USER 



DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DUCUMENTATION 
DOCUMENTATION 



DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
l»CCLV*NTATION 
DOCUMENTATION 
DOCUMEr NATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
D0CU1ENTATI0N 



DOCUMENTATION 
DOCUMENTATION 
DOCUMENIMITON 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 



DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
D0OJ1ENTATI0N 
DOCUMENTATION 



BS 


US£R DOCUMENTATION . 


. . .89 


GLOBAL SUBROUTINES S.. 


.B15 


C5 


USER DOCUMENTATION . 


. . .C9 


GLOBAL SUBROUTINES S 


C13 


D5 

E5 


USER DOCUMENTATION 
USER DOCUMENTATION 


. . ,D9 
. . .E9 


GLOBAL SUBROUTINES S 


D13 


GLOBAL SUBROUTINES S.. 


.E13 


F5 


USER DOCUMENTATION . 


. . ,F9 


GLOBAL SUBROUTINES S.. 


.F13 


G5 


USER DOCUMENTATION . 


. . .G9 


GLOBAL SUBROUTINES S 


,GV6 


H5 


USER DOCUMENTATION . 


. . .H9 


GLOBAL SUBROUTINES S.. 


.H13 


15 


USER DOCUMENTATION . 


. . .19 


GLOBAL SUBROUTINES S 


113 


J5 


USER DOCUMENTATION 


. . .J9 


GLOBAL SUBROUTINES S.. 


. J13 


K5 


PROGRAM HEADER 


. . .K9 


GLOBAL SUBROUTINES S.. 


.K13 


L5 


PROGRAM HEADER 


. . .L9 


GLOBAL SUBROUTINES S 


.1 13 


Mb 


DISPATCH TABLE 


. . .M9 


GLOBAL SUBROUTINES S.. 


.M13 


. ,..N5 


DEFAULT HARDWARE P-T. 


. . .N9 


GLOBAL SUBROUTINES S.. 


,N13 


B6 


SOFTWARE P-TABLE BIO 


GLOBAL SUBROUTINES S.. 


.B14 


C6 

D6 


GLOBAL EQUATES SECTI. 
GLOBAL EQUATES SECTI. 


. . .CIO 

. . .010 


GLOBAL SUBROUTINES S 


C14 


GLOBAL SUBROUTINES S.. 


.014 


E6 


UOA BIT DEFINITIONS . 


. . .E10 


GLOBAL SUBROUTINES S.. 


.E14 


F6 


UOA BIT DEFINITIONS , 


. .F10 


GLOBAL SUBROUTINES S.. 


.F14 


. . ..G6 


HOST COMMUNICATION A. 


. .G10 


GLOBAL SUBROUTINES S 




H6 


HOSI COMMUNICATION A. 


. . .H10 


GLOBAL SUBROUTINES S.. 


.H14 


16 


COMMANO PACKET OPCOO. 


. . .110 


GLOBAL SUBROUTINES S.. 


.114 


J6 


COMMAND PACKET OPCOO. 


. . .J10 


GLOBAL SUBROUTINES S.. 


.J14 


K6 


COMMANO PACKET OFFSE. 


, . .K10 


GLOBAL SUBROUTINES S.. 


.K14 


L6 


ENO PACKET OFFSETS 


. . .L10 


GLOBAL SUBROUTINES S.. 


.L14 


M6 


ENO PACKET OFFSETS . 


. . .M10 


GLOBAL SUBROUTINES S.. 


.M14 


. ...N6 


STATUS AND EVENT COD. 


. . .N10 


GLOBAL SUBROUTINES S.. 


.N14 


B7 


CONTROLLER TABLE UEF Bll 


GLOBAL SUBROUTINES S.. 


.BIS 


C7 


CONTROLLER TABLE DEF . 


. . .CU 


GLOBAL SUBROUTINES S.. 


.CIS 


DV 

. . . .F.7 


CONTROLLER TABLE DEF. 
GLOBAL DATA SECTION . 


. . .011 
. . .Ell 


GLOBAL SUBROUTINES S 


D1S 


GLOBAL SUBROUTINES 5 . . 


.Elb 


. . . . ) / 


GLOBAL DATA SECTION . 


. . .Fll 


GLOBAL SUBROUTINES S.. 


.Fib 


. . . .1./ 


I.I I MAI 0A1A SECTION . 


. . .Gil 


GLOBAL SUBROUTINES S., 


,Glb 


H7 


GLOBAL 1LXI ( .f( T TON . 


. .Hll 


GLOBAL SUBROUTINES S.. 


,Hlb 


17 


GLOBAL TEXT SEC I ION . 


. . .Ill 


GLOBAL SUBROUTINES S.. 


.lib 


J7 


GLOBAL TEXT SECTION . 


. . .Jll 


PRE-PROGRAMMED SU6R0.. 


Jib 


. . . .K7 


GLOBAL TEX1 SECTION . 


. . .Kll 


PRE-PROGRAMMED SUBRO. . 


.KtS 


L 7 


GLOBAL ERROR REPORT , 


. . .Lli 


PRE-PROGRAMMED SUBRO 


1 IS 


M7 


GLOBAL ERROR REPORT , 


. . .Mil 


PRE-PROGRAMMED SUBRO.. 


.MIS 


N7 


GLOBAL ERROR REPORT . 


, . .Nil 


PRE-PROGRAMMED SUBRO.. 


.N15 


. . . .Bfl 


GLOBAL ERROR REPORT . . . ,B12 


PRE-PROGRAMMED SUBRO.. 


.HU> 


C8 


GLOBAL ERROR REPORT . 


. . .C12 


PRE-PROGRAMMED SUBRO.. 


.City 


D8 


GLOBAL ERROR REPORT . 


. . .012 


PRE-PROGRAMMED SUBRO,. 


.016 


E8 


GLOBAL SUBROUTINES S. 


. . .F12 


PRE-PROGRAMMED SUBRO.. 


.116 


. . . .18 
G8 


GLOBAL SUBROUTINES S. 


F12 


PRE-PROGRAMMED SUBRO.. 
PRE-PROGRAMMED SUBRO., 


I'lh 


GLOBAL SUBROUTINES S. 


. . .G12 


.Glo 


H8 


GLOBAL SUBROUTINES S, 


. , ,H12 


PRE-PROGRAMMED SUGRO.. 


.Hit, 


18 


GLOBAL SUBROUTINES S. 


. . .112 


PRE-PROGRAMMED SUBRO.. 


.lib 


J8 


GLOBAL SUBROUTINES S, 


, . .J12 


PRE-PROGRAMMED SUBRO.. 


,.n^ 


l<8 


GLOBAL SUBROUTINES S. 


, . .K12 


PRE PROG RAMMED SUBRO.. 


. .Klh 


. . . .1.8 


Gl OBAl SUBROUTINES S. 




PRJ- -PROGR^MMFn SUORO 
PRE-PROGRAMMED SUBRO.* 


.1 It. 
. *Mlb 


M8 


GLOBAL SUBROUTINES S. 


. . .M12 


• ...N8 


GLOBAL SUBROUTINES S» 


. ..N12 
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1 

3 

4 
5 
6 
7 
8 
9 








10 








11 








12 








i3 








14 








15 


103250 








103250 


010046 






103252 


010146 






103254 


010246 




x6 


103256 


005764 


000004 


17 


103262 


002004 




18 


103264 


116537 


000002 


19 


103272 


000416 




20 


103274 








103274 


010446 




21 


103276 


016401 


000004 


22 


103302 


004737 


102274 


?3 


103306 


001036 




2-i 


103310 


005764 


000002 


25 


^03314 


100004 




26 


10J316 


052713 


100000 


52 


1033 t ? 


012604 




33 


103324 


0OO423 




34 


103326 








103326 


01cM>4 




35 


103330 


012/0? 


0644C2 


36 


103334 


016412 


000002 


37 


103340 


006112 




38 


103342 


006112 




39 


103344 


006112 




40 


103:*46 


042722 


177774 


41 


103352 


016412 


000002 


42 


103356 


042722 


140000 


43 


103362 


005022 




44 


103364 


012712 


075250 


4b 


103370 


104460 




46 


103372 


000241 




47 


103374 








1035 74 


012602 






1033 76 


012601 






103400 


012600 




48 


10340? 


000207 




49 


103404 


C00261 




SO 


103406 


000772 





PNTERR 

PRINT ERROR tStSSAGE FROM DM PROGRAM REQUEST 11 OR 12, 

INPUTS s 

R5 - CONTROLLER TABLE AOORESS 

R4 - MESSAGE DATA AOORESS 

R3 - COMMAND DATA ADDRESS 
OUTPUTS? 

ERROR MESSAGE PRINTED 

BIT 15 SET IN COMMANO DATA IF DRIVE HAS BEEN DROPPED 



PNTERR i 



002074 



l*i 



31: 
2*5 



4$ 



5*; 



MOV 


RO.-(SP) 


MOV 


Rl.-(SP) 


MOV 


R2.-CSP) 


TST 


4CR4) 


BGE 1$ 




MOVB 


C.UNIT(R5).LILUN 


BR 


2$ 


MOV 


R4.-CSP) 


MOV 


4(R4).RI 


CALL 


GTDRVT 


BNE 


3$ 


TST 


D.UNIT(R4) 


BPL 


3t 


BIS 


#eiri5,cR3) 


MOV 


(SP)*,R4 


BR 


4$ 


MOV 


<SP)*,R4 


MOV 


♦ERRTYP.R2 


MOV 


2r*4),(R2) 


ROL 


(R2) 


ROL 


(R2) 


ROL 


(R2) 


BIC 


♦*C3,CR2)* 


MOV 


2(R4),(R2) 


BIC 


*140000,(R2^ 


CLR 


(R2)* 


MOV 


♦ERR.TN.CR2) 


TRAP 


CIERROR 


CLC 




MOV 


(SP)»,R2 


MOV 


(SP)*,R1 


MOV 


(SP) N RO 


RE r\JRN 




SEC 




BR 


4$ 



I iPUSH RO ON STACK 

nPUSH Rl ON STACK 

itPUSM R2 ON STACK 

iGET DRIVE NUMBER 

iCMECK IF BIT 15 SET 

I IF SO, GET UNIT FROM CONTROLLER TABLE 



I I PUSH R4 ON STACK 

{GET DRIVE NUMBER 

iGET DRIVE TABLE AOORESS 

i IF UNIT DROPPED, EXIT 

I SEE IF tftfT HAS BEEN DROPPED FROM TESTING 

\ PROCEED IF STILL TO BE TESTED 

I TELL DM PROGRAM TO STOP TESTING THIS UNIT 

I I POP STACK INTO R4 



nPOP STACK INTO R4 

i GET POINTER TO ERROR 1ABLE 

»GET ERROR TYPE 



iCLEAR LOW 2 BITS 

iMASK LOW 14 BITS 

I CLEAR MESSAGE POINTER 

I GET ROUTINE NUMBER 

iDRIVE HAS NOT BEEN DROPPED 

jlPOP STACK INTO R2 
wPOP STACK INTO Rl 
uPOP STACK INTO RO 

I DRIVE HAS BEEN DROPPED 
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3 

4 

5 
6 

7 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
4? 

44 
45 

46 
47 
48 
*9 
5C 
51 
52 
53 
54 
55 
56 



104612 
104612 
104614 
104616 
104620 
104624 
104630 
104632 
104634 
104636 
104640 
104642 
104644 
10465O 
104654 
104656 
104660 
104664 
104670 
104672 



104676 
104/02 
104704 
104710 
104712 



010346 
010400 
000300 
042700 
004737 
010102 
010400 
000300 
006000 
006000 
006000 
042700 
004737 
060201 
006301 
062701 
020137 
101402 
000137 



013702 
010103 
012722 
005306 

003374 



UOAINT 

FUNCTIONAL DESCRIPTION} 

SUBROUTINE TC INITIALIZE A UOA ANO BRING IT ON-LINE. 

ALL STEPS ARE CHECKED, AN ERROR MESSAGE IS REPORTED IF ANY ERROR 

ut i ti* * tu » 

INPUTS: 

R5 - AOORESS OF CONTROLLER TABLE. 

R4 - LENGTH, INTERRUPT ANO VECTOR FIELDS TO SEND TO UOA 
IMPLICIT INPUTS: 

FFREE - FIRST FREE AOORESS OF MEMORY. THIS ADDRESS IS GIVEN TO UOA 

AS START OF RING BUFFER. 
FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS, 
OUTPUTS: 

Rl - SIZE OF RING BUFFER IN WORDS IF NO ERROR, 
R4 - AOORESS OF UOAIP REGISTER IN UOA, 
R5 - UNCHANGED, 

Z CLR IF NO ERROR, 

Z SET IF ANY ERROR REPORTED 

CHECK IF ENOUGH FREE MEMORY FOR RING BUFFER 



UOAINT: 



177770 
105550 



177770 
105550 



000002 
064414 

075410 



064412 

177777 



104714 004737 105070 





M0 V ' 


R3.-CSP) 




MOV 


R4.R0 




SWAB 


RO 




BIC 


♦177770, RO 




JSR 


PC, CLOG 




MOV 


R1,R2 




MOV 


R4,R0 




SWA8 


RC 




ROR 


RO 




ROR 


RO 




ROR 


RO 




BIC 


♦177770.RO 




JSR 


PC, CLOG 




ADD 


R2,R1 




ASL 


Rl 




ADD 


*<HC.ISZ>/2,R1 




LMP 


Rl, FSIZE 




BLOS 


1$ 




JMP 


FMERR 




jFILL 


HOST COMMUNICATI 


It: 


MOV 


FFREE, R2 




MOV 


R\,R3 


2$: 


MOV 


•-L.CR2)* 




DEC 


R3 




BGT 


21 




iDO THE INITIALIZATION 




JSR 


FC.UQAISl 



uPJSH R3 ON STACK 
iGET MESSAGE LENGTH 



j COMPUTE LOGARITHMIC VALUE 
i SAVE RESULT IN R2 
I GET COMMAND LENGTH 



iCOMPUTE LOGARITHMIC VALUE 

lADD THE TWO RESULTS 

iMU-TIPLY BY 2 WORDS PER RING 

lAOO SPACE FOR INTERRUPT INDICATORS 

l COMPARE WITH SIZE OF FREE MEMORY 

I FATAL ERROR IF NOT ENOUGH MEMORY 



iGET FIRST ADDRESS OF RING BUFFER 

iGET SIZE OF RING BUFFER 

iWRITE ONES TO BUFFER 

I COUNT THE WORDS IN BUFFER 

iLOOP UNTIL ENTIRE BUFFER WRITTEN 



jDO FIRST THREE STEPS 



D2 
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57 


104720 


103460 




53 


104722 


012364 


000002 


59 


10472f 


012700 


000310 


60 


10473£ 


0?6402 


000002 


61 


1W73& 


001410 




62 


1047*0 


100005 




6.3 


104 742 


104455 






104744 


000030 






104 i'46 


COOOOO 






104 750 


074602 




6'* 


104752 


000443 




65 








66 


104754 


005300 




t; 


104756 


001365 




£8 


104 760 


01026* 


000002 


69 


104764 


011*102 




70 


104 766 


004/37 


105410 


71 


104772 


103433 




72 


104774 


010146 




73 


104776 


004733 




74 


105000 


012601 




75 








76 








77 








79 


105002 


0137C2 


064412 


70 


105006 


010103 




80 


105010 


005722 




81 


105012 


001003 




82 


105014 


005303 




83 


105016 


003374 




84 


105020 


000405 




85 








86 


105022 








105022 


104455 






105024 


000027 






105026 


000000 






105030 


074516 




67 


103032 


000413 




88 








89 








90 








91 








100 


105034 


016500 


000006 


10? 


105040 


0O6300 




103 


1C5042 


006300 




104 


105044 


052700 


OOOOOl 


105 


105050 


010064 


000002 


106 


1050 V* 


012603 




107 


105056 


000244 




108 


105060 


000207 




109 








110 








111 








112 


105062 








105062 


0L2t>03 




113 


105064 


000264 




114 


105066 


00Q207 







BCS 


9$ 




MOV 


CR3)*,2(R4) 




MOV 


*200. >R0 


3J: 


MOV 


2CR4),R2 




BEQ 


5$ 




8PL 


41 




TRAP 


CIERDF 




.WORD 


24 




.WORO 







.WORD 


ERR024 




BR 


<?t 


4$: 


DEC 


RO 




BNE 


31 


5*s 


MOV 


R2,2(R4) 




MOV 


(R4),R2 




JSR 


PC, UOARSP 




BCS 


9* 




MOV 


Rl.-(SP) 




JSR 


PC.8CR3)* 




MOV 


(SP)»,R1 




j CHECK 


HOST CCtiMUNI 




MOV 


FFREE.R2 




MOV 


R1.R3 


6$: 


TST 


CR2)» 




BNE 


7$ 




DEC 


R3 




BGT 


6$ 




BR 


8$ 


7$: 








TRAP 


C*ERDF 




.WORO 


23 




.WORD 







.WORD 


ERR023 




BR 


9$ 



8$: 



»GET OUT IF UOA MICROCODE REPORTED FAILURE 
iWRITE NEXT WORD TO UOASA REGISTER 
jGET TRY COUNTER 
I LOOK AT UDASA 



I WRITE TO UOASA (PURGE) 

I READ FROM UOAIP (POLL) 

jWAIT FOR STEP OR ERROR BIT 

I GET OUT IF UOA MICROCODE REPORTED FAILURE 

I jPUSH Rl ON STACK 

iCALL LAST ROUTINE 

I I POP STACK INTO 



Rl 



AREA FOR ALL ZEROS 



» GET FIRST ADDRESS OF RING BUFFER 

iGtT STZF. OF PIWG BUFFER 

I CHECK WORD IN BUFFER 

i GO TO ERROR REPORTER IF NOT ZERO 

j COUNT THE WORDS IN BUFFER 

I LOOP UNTIL ALL WORDS CHECKED 



iSENO GO BIT -.0 UOASA REGISTER TO ENO INITIALIZATION 



9ti 



MOV C.BST(R5),R0 

ASL RO 

ASL RO 

BI3 *5A,G0,R0 

MOV R0,2(R4) 

MOV (SP)*.R3 

CLZ 

RTS PC 

i ERROR RETURN 



MOV (SP)*,R3 

SEZ 

RTS PC 



iGET BURST VALUE 
jSHIFT TO POSITION 

I SET THE GO BIT 
jSEND TO UDA 
i jPOP STACK INTO R3 
l CLEAR 1 AS NO ERROR 



INDICATION 



i |POP STACK INTO R3 

I SET Z TO INDICATE ERROR OCCURRED 
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1 
2 
3 
A 

5 103674 

6 103700 

7 103704 

8 103710 

9 103714 
10 

11 103716 
1? 103722 

13 103724 

14 103726 

15 103730 
103730 

16 103732 

17 103736 

18 103742 

19 103744 

20 103746 

21 103752 

22 103754 

23 103756 

24 103760 

25 103764 

26 103766 

27 103770 

28 103772 

29 103774 

30 103776 

31 104000 
38 104004 



017704 
162704 
013700 
062700 
005001 

012703 
020403 
103001 
010403 

010*46 

013702 
162702 
010246 
012022 
162703 
001374 
012602 
012605 
004737 
001455 
0O6203 
060301 
006303 
160304 
001347 
012701 
000675 



jLOAD DM PROGRAM FROM MEMORY SPACE TESTED DURING 
{INITIALIZATION IN TE5? 1 



160532 
000040 
064432 
000040 



000214 



064412 
000214 



000002 



104006 



000040 



L0ADT1; 


MOV 


©DMPR0G.R4 




sue 


v">DMMAlN.R4 




MOV 


DNPROG.RO 




ADD 


♦OMMAIN.RO 




CLR 


Rl 


LT1L1: 


MOV 


♦<HC.BSZ*2>,R3 




CMP 


R4,R3 




BHIS 


LT11 




MOV 


R4.R3 


LI 11: 








MOV 


R3.-CSP) 




MOV 


FFREE»R2 




SUB 


♦<MC.BSZ*2>,R2 




MOV 


R2.-CSP) 


LT1L2; 


MOV 


(R0)»,CR2)» 




SUB 


♦2.R3 




BNE 


LT1L2 




MOV 


CSP)>,R2 




MOV 


(SP)»,R3 




CALL 


LOAD 




BEQ 


LOADER 




ASR 


R3 




ADD 


R3.R1 




ASL 


R3 




SUB 


R3,R4 




BNE 


LT1L1 




MOV 


«OHHAIN,Rl 




BR 


LOADB 



iGET SIZE OF DM PROGRAM IN BYTES 

iGET ADDRESS OF OM PROGRAM 

j START WITH OFFSET OK ZERO 

jGET SIZE OF BOTH BUFFERS 

llf FEWER BYTES REMAINING IN PROGRAM 

lUSE ACTUAL BYTE COUNT 

It PUSH R3 ON STACK 

I GET AODRESS OF BUFFER 

j j PUSH R2 ON STACK 
jMOVE DATA TO BUFFER 
jCOUNT BYTES 

llPOP STACK INTO R2 

llPOP STACK INTO R3 

lLOAO INTO UOA 

I IF ERROR, GET OUT NCW 

1 CONVERT BYTES TO WOPDS 

I INCREASE OFFSET FOR NEXT BUFFER 

iCONVERT WORDS TO BtTES 

iREOUCE REMAINING BYTE COl/NT 

iGET NEXT BUFFER 

»GET A BYTE COUNT Of HEADER ONLY 

I NOW START 
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49 105244 

50 105246 

51 105252 

52 105260 

53 105262 

54 105266 
55 

56 105270 

57 105272 
105272 

58 105274 
59 

60 
61 

62 105276 

63 105300 

64 105302 

65 105304 

66 105306 

67 105310 

68 10531L' 
69 

70 
71 
72 

73 105314 

74 105320 
75 

76 

77 

If. 

79 105322 

CO 105326 

81 105330 

82 105334 

83 105340 
84 

85 
86 
87 

88 105342 

89 105546 

90 105352 

91 105356 
92 

93 
94 
95 

96 105360 

97 105362 
98 

99 
100 

101 105366 

102 105370 
103 

104 



103412 
006337 
032737 
001003 
012364 
000762 

000241 

012601 
000207 



105314 
000000 
105322 
000000 
105342 
000000 
105360 



012701 
000422 



013701 
000301 
042701 
052701 

000412 



013701 
042701 
052701 
000403 



0X0201 
010237 



020102 
001405 



105546 
040000 

000002 



105546 





BCS 


4$ 




ASL 


UOARSD 




BIT 


0SA.S4.U0ARSD 




BNE 


31 




MOV 


CR3)*,2CR4) 




BR 


2* 


3$: 


CLC 




4$: 








MOV 


CSP)*,R1 




RTS 


PC 




jDATA 


TO BE SENT AND 


INITBLj 


.WORD 


RSP,S1 


SND.S1: 


.WORD 







.WORD 


RSP.S2 


SN0.S2: 


.WORD 







.WORD 


RSP.S3 


SND.S3: 


.WORD 







.WORD 


RSP.S4 



I GET OUT IF" ERROR 

iSHIFT TO NEXT STEP BIT 

l CHECK IF NOW AT STEP 4 

iGET OUT IF SO 

jWPITE DATA TO UOASA REGISTER 

{STAY IN LOOP 

jCLEAR CARRY FOR NO ERROR INDICATION 

l l POP STACK INTO Rl 



j 1ST WORD RESPONSE CHECK ROUTINE 

1 1ST WORD TO SEND TO UOASA 

1 2ND WORD RESPONSE CHECK ROUTINE 

t 2N0 WORD TO SEND TO UOASA 

i 3RD WORD RESPONSE CHECK ROUTINE 

1 3RD WORD TO SENO TO UOASA 

;4TH WORD RESPONSE CHECK ROUTINE 



i RESPONSE CHECK FOH FIRST WORD (STEP 1) FROM UOASA 
j CHECK FOR PROPER CONTROLLER TYPE 



004400 



RSP.Sit MOV 
BR 



*SA.S1»?A,DI,R1 

RSP.CK 



iSET S^EP ONE BIT 

I NOW DO A RESPONSE CHECK 



105300 

177400 
010000 



RSr-\S2: MOV 


SN0.S1.R1 


SWAB 


Rl 


BIC 


•L774CK .Rl 


BIS 


♦5A.S2,R1 


BR 


'4SP.CK 



105300 


RSP.S3; MOV 


SN0.S1.R1 


177400 


BIC 


0177400, Rl 


020000 


BIS 


«SA.S3,R1 




BR 


RSP.CK 



RESPONSE CHECK FOR SECONO WORD (STEP 2) FROM UOASA 
I CHECK FOR ECHO OF INTI AND VECTOR 

i GET WORD SENT TO UOASA 
iGET HIGH 8 BITS 

jSET STEP 2 BIT 

l NOW DO A RESPONSE CHECK 

*RESPOttSE CHECK FOR THIRD WORD (STEP 3) FROM UOASA 
iCHECK FOR ECHO OF MESSAGE ANO COMMAND RING LENGTHS 

jGET WORD SENT TO UOASA 

lJUST LOW 8 BITS 

tSET STEP 3 BIT 

I NOW UO A RESPONSE CHECK 

irtflSPONSE CHECK FOR FOURTH WORD (STEP 4) FROM UOASA 
l CHECK FOR ECHO OF PURGE ANO LKAIL BITS 



105406 



RSP.S4: 



RSP.CK: 



MOV 
MOV 



R2.R1 
R2.SSTEP4 



iGET RESPONSE FROM UOA ANO 
j SAVE STEP 4 VALUE, 



■RESPONSE CHECK, COMPARE EXPECTED DATA IN Rl WITH ACTUAL DATA IN R2 



CMP 
BEQ 



R1.R2 

1$ 



l COMPARE THE DATA 

lEXIT IF COMPARED CORRECTLY 

lERROR, 'UOA DID NOT RETURN CORRECT DATA IN 

I UOASA REGISTER DURING INITIALIZATION' 
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105 105372 
105374 
105376 
105400 

106 105402 

107 lObnC 
108 

109 105406 



104455 
000031 

000000 
074616 
000261 

000207 

000000 





TRAP 


C1ERDF 




.WORD 


25 




.WORD 







,W0RD 


ERK025 




SEC 




1*: 


RTS 


PC 


SSTEP4? 


.WORD 






;SAVE STEP 4 VALUE HERE 
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G8 



TSEXCP 

TSFLAG 

T$FREE 
TSCMAN 
T$HILI 

TILAST 

TJLOLI 

T$LSYM 



TSLTNO 
T$NEST 



207-66* 

130-64 

220-15 

186-169 

202-20 

220-100 

85-374* 
130-64 
220-15 

83-374* 
130-64 
220-15 

83-374 
106-89 
106-159 
204-17 
220 - 100* 

83-374* 

87-30 
106-28 
106-36 
106-45 
106-54 
106-62 
106-89 
106-107 
106-116 
106-124 
106-133 
106-142 
106-150 
106-159 
106-167 



207-73 

150-64* 

220-15* 

186-169* 

202-20* 

221-24* 

130-64 

130-64* 

220-15* 

220-100* 

130 -64* 

220-15* 

83-374* 
106-103 
106-163 
205-16 

83-401 

87-30 
106-28 
10* -36 
106-45 
106-54 
106-62 
106-89 
106-107 
106-116 
106 124 
106-133 
106-142 
106-150 
106-159 
106-167 



207-73* 
218-65 



218-654 218-67 218-67* 218-69 211 69* 218-71 218-71* 218-73 218-73* 



186-169* 197-31 
202-20* 203-70 



197-31 197-31* 197-31* 200-28 200-28 200-28* 
203-70 203-70* 203-70* 216-54 216-54 216-54* 



200-28* 201-19 
216-54* 



SFQ 0304 

220-12 220-12* 
201-19* 201-19* 



130-64* 
218-65 

221-15 
216-65 



130-64* 
218-65* 



218-67 218-67* 218-69 218-69* 218-71 218-71* 218-73 218-73* 220-12 220-12* 



218-65* 218-67 218-67* 218-69 218-69* 218-71 218-71* 218-73 218-73$ 220-12 220-12* 



86-27 87-30 

106-107 106-111 

106-167 106-214 

206-33 207-79 



83-401 
87-30 
106-28 
306-36 
106-45 
106-54 
106-62 
106-89 
106-107 
106-116 
106 124 
106-133 
106-142 
106-150 
106-159 
106-167 



83-4 )\* 

87-30* 
106-28* 
106-36* 
106-45* 
106-54* 
106-62* 
106-89* 
106-107* 
106-116* 
106-124* 
106-133* 
106-142* 
106-150* 
106-159* 
106-1670 



106-28 
106-116 
171-13 
208-5 

86-10 
87-31 
106-30 
106-38 
106-47 
106-56 
106-75 
106-91 
106-109 
106-118 
106-126 
106-135 
106-144 
106-152 
106-161 
106-193 



106-32 
106-120 
172-22 
209-8 

86-10 
67-31 
1C6-30 
106-38 
106-47 
106-56 
106-75 
106-91 
106-109 
106-118 
106-126 
106-135 
106-144 
106-152 
106-161 
106 



106-36 
106-124 
181-10 
210-9 

86-10* 

87-31 
106 30* 
106-38* 
106-47* 
106-56* 
106-75* 
106-91* 
106-109* 
106-118* 
106-126* 
106-135* 
106-144* 
106-152* 
106-161* 



106-40 
106-128 
181-14 
210-29 

86-27 
87-31* 
106-32 
106-40 
106-49 
106-58 
106-84 
106-103 
106-111 
106-120 
106-128 
106-137 
106-146 
106-155 
106-163 



106-45 
106-133 
186-200 
211-40 

86-27 
83-51 
106-32 
106 40 
106--J9 
106-58 
106-84 
106-103 
10C-111 
106-120 
106-128 
106-137 
106-146 
106-155 
106-163 



106-49 
106-137 
198-43 
212-34 

86-27 
88-51 
106-32 
106-40 
106-49 
106-58 
106-84 
106-103 
106-111 
106-120 
106-128 
106-137 
106-146 
106-155 
106-163 



106-54 106-58 

106-142 106-146 

199-18 200-43 

216-73 218-79 



86-27* 
88-51* 
106 -?2* 
106 -40* 
106.49* 
106-58* 
106-84* 
106-103* 
106-111* 
106-120* 
106-128* 
±06-137* 
106-146* 
106 155* 
106-163* 



87-10 
106-26 
106-34 
106-43 
106-52 
10-60 
106 86 
106-105 
106-114 
106-122 
106-131 
106-139 
106-148 
106-157 
106-165 



106-62 
106-150 
201-34 
220-32 

87-10 

106-26 

106-34 

106-43 

106-52 

106-60 

106-86 

106-105 

106-114 

106-122 

106-131 

106-139 

106-148 

106-157 

106-165 



106-84 

106-155 

202-35 



87-10* 
106-26* 
106-34* 
106-43^ 
106-52* 
106-600 
106-86* 
106-105* 
106-114* 
106-122* 
.106-131* 
106-139* 
106-148* 
106-1570 
106-165* 
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108 

109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 



121 



145 



146 
14 7 
148 
149 
154 
156 



168 
169 

170 
174 
175 
176 
177 
178 
198 
199 
200 



107062 
107066 
107070 
107074 
107100 
107102 
107104 
107106 
107110 
107112 
107114 
107116 
10/122 
107126 
107132 
107136 
107140 
10/144 
10 7150 
107154 
107156 
107160 
107164 
107170 
107174 
107200 
107204 
107210 
107212 
107214 
107220 
107222 
107224 
107226 
107230 
107232 
107236 
107240 
107242 
107242 
10/244 
107246 
107250 
10/232 
107254 

107256 
107260 

107262 

107316 
107430 
107534 
107603 



107626 



016503 
00500* 
004737 
062705 
110540 
010146 
050216 
050316 
050426 
001366 
012601 
016146 
016146 
016146 
0\2746 
011146 
016146 
012746 
012746 
010600 
104416 
062706 
016146 
016146 
016146 
012746 
012746 
010600 
104416 
06270C 
01260^ 
012604 
012603 
005303 
003265 
C62705 
005715 
001251 

012605 
012604 
012603 
012602 
012601 
012600 

000167 
000344 

116 
116 
042 
045 
045 



000204 

102742 
000060 



000164 
000166 
000174 
064476 

000002 
107534 
000007 



000020 
000176 
000172 
000170 
107603 
000004 



O00012 



000046 



042 
042 
040 
123 
104 



MOV 
CLR 

2$} CALL 
ADD 
MOVB 
MOV 
BIS 
BIS 
BIS 
BN^ 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
TRAP 
ADO 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
TRAP 
ADD 
MOV 
MOV 
MOV 

RPTDTNj DEC 



D.SERNt4(R5) l R3 

R4 

DIVIO 

<*'0,R5 

R5.-CR0) 

Rl.-(SP) 

R2.CSP) 

R3,CSP; 

R4.CSP)* 

2$ 

rsp)* # Ri 

D.XFRU(R1),-(SP) 

D.XFRRCR1),-(SP) 

D.SEEKCR1),-(SP) 

♦TEMP.-(SP) 

(Rl).-(SP) 

D.UNITCRD.-CSP) 

♦RPTMSD.-CSP) 

•7.-CSP) 

SP.RO 

CIPNTS 

#20. SP 

D.ECCC(Rl).-CSP) 

D.SERR(Rl),-(SP) 

D.HERR(Rl).-CSP) 

*HPTM02,-(SP) 

•4,-CSP) 

SP.RO 

CIPNTS 

012, SP 

(SP)*.R5 

(SP)»,R4 

(SP)*.R3 
R3 



BGT RPTD1 
RPTCTNt ADD •C.SIZE.R5 



RPTXX: 



124 

125 
040 
06? 
065 



RPTMSG; 
RPTMSHt 

RPTMSDi 
RPTMD2: 



L 10042 j 



TST 
HNE 

MOV 
MOV 
MOV 
MOV 
MOV 
MOV 

.UORD 
.WORD 

.ASCIZ 
.ASCII 

.ASCIZ 
.ASCIZ 
.ASCIZ 
• EVEN 



CR5) 
RPTCT 

(SP)»,R5 
(SP)*,R4 

(SP)*,R3 
CSP)»,R2 
CSP)»,R1 
CSP)»,R0 

J*JMP 
L10042-2- 



lOIVIDE BY 10 

jCONVERT TO ASCII CHARACTER 

jPUT DIGIT INTO TEMP STORAGE 

I SEE IF QUOTIENT IS ZERO 



j IF NOT, DIVIDE AGAIN 
j jPOP STACK INTO Rl 



j j POP STACK INTO R5 
t jPOP STACK INTO R4 
l {POP STACK INTO R3 
jCOUNT THE DRIVE TABLES 
jREPEAT FOR ALL DRIVE TABLES 
iGO TO NEXT CONTROLLER TABLE 



i i POP 
i jPOP 
ijPOP 

I I POP 

I I POP 
} jPOP 



STACK 
STACK 
STACK 
STACK 
STACK 
STACK 



INTO R5 

INTO R4 

INTO R3 

INTO R2 

INTO Rl 

INTO RO 



\N"TEST "OS" IN PROGRESS. "\ 

\N»UNIT DRIVE SERIAL NUMBER SEEKS MBYTES MBYTES HARD SOFT ECC M N\ 

v ' X1000 READ WRITTEN ERRORS ERRORS"N\ 

\*$2*02*S3*D3#SHT*SliiD5*S2*D5*S3*D5*S2\ 

\*05*S2#D5«S1*Q5*N\ 
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I 

2 

4 

5 
6 

7 

9 

10 
11 

12 
13 
14 
15 
16 
17 
18 



105550 
105550 
105552 
105554 
105556 
105560 
10J562 
105564 
105566 



010046 
005001 
000261 
006101 
005300 
100375 
012600 
000207 



{CLOG 

1 COMPUTE LOGARITHMIC VALUE OF NUMBER TO BASE 2, 

5 INPUTS: 

j RO - LOGARITHM TO BE CONVERTED 

{OUTPUTS: 

i Rl - VALUE OF 2 RAISED TO POWER OF INPUT NUMBER 



CLOG: 



1$: 



MOV 


RO.-CSP) 


CLR 


Rl 


SEC 




ROL 


Rl 


OEC 


RO 


BPL 


1$ 


MOV 


CSP)*.RO 


RTS 


PC 



ll»'USM RO ON STACK 

I SET UP ZERO START VALUE 

jWITH CARRY READY TO SHIFT IN 

i SHIFT TO LEFT 

iUNTIL RO 

jGOES NEGATIVE 

I I POP STACK INTO RO 
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I 
? 
3 
4 
5 
6 
7 
8 
9 
10 

11 105550 
105550 010046 

12 105552 005001 

13 105554 000261 

14 105556 006101 

15 105560 005300 

16 10J562 100375 

17 105564 012600 
10 105566 000207 



;CLOG 

! COMPUTE LOGARITHMIC VALUE OF NUMBER TO BASE 2, 

j INPUTS: 

i RO - LOGARITHM TO BE CONVERTED 

j OUTPUTS: 

; Rl - VALUE OF 2 RAISED TO POWER OF INPUT NUMBER 



CLOG: 



1$; 



MOV 


RO.-CSP) 


CLR 


Rl 


SEC 




ROL 


Rl 


DEC 


RO 


BPL 


1$ 


MOV 


(SP)*.RO 


RTS 


PC 



ii»"USH RO ON STACK 

l SET UP ZERO START VALUE 

jWITH CARRY READY TO SHIFT IN 

j SHIFT TO LEFT 

lUKTlL RO 

{GOES NEGATIVE 

I I POP STACK INTO RO 



LI 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 



J 



APRINT 

I CONVERT AN 18 BIT ADDRESS STORED IN TWO WORDS INTO A FORMAT 
THAT WILL ALLOW PRINTING OF THE 18 BIT NUMBER. 



INPUTS? 



RO - 



} 



OUTPUTS: 
Rl 
R2 



ADDRESS OF TWO WORD BLOCK CONTAINING ADDRESS 
FIRST WORD CONTAINING LOW 16 BITS, 
SECOND WORD CONTAINING HIGH 2 BITS. 



HIGH 3 BITS OF ADDRESS 
LOW 15 HITS OF ADDRESS 



104472 016001 000002 

104476 006301 

104500 011002 

104502 100001 

104504 005201 

104506 000207 



APRINT: MOV 
ASl. 
MOV 
BPL 
INC 

APRIZt RETURN 



2(R0),R1 

Rl 

(R0),R2 
APRI2 
Rl 



{GET HIGH 2 BITS 

{SHIFT LEFT 

{GET LOW 16 BITS 

;.'.*F 16TH BIT SET 

{PLACE IT IN WITH HIGH 2 BITS 



M2 
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1 

2 

5 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 



22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

32 
33 
54 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 



105630 
105630 
105632 
105634 
105636 
105640 
105M2 
105644 
105650 
105654 
105656 
105662 
105664 
105670 
105672 
105672 

105674 
105676 
105/00 
105702 
105704 
105710 

105 712 
105714 
105716 
105720 
105722 
105724 
105726 
105 730 
105734 
105740 

105744 
105746 



010C46 
010146 
010246 
010346 
010446 
010546 
005037 
005737 
001005 
012700 
104434 
005237 
005105 

104422 

104426 
110004 
005704 
001773 
022704 
001142 

104426 
060004 
005700 
001431 
020001 
103427 
101121 
004737 
013702 
004737 

104426 
060004 



RDREC 

READ A RECORD FROM THE INPUT FILE. PLAC^ DATA INTO FREE MEMORY. 



INPUTS 5 



Rl - FILE TYPE 



UDA52 TEST 
U0A52 TEST 
U)A52 TEST 



1 OM PROGRAM 

2 DM PROGRAM 

3 DM PROGRAM 
TEST 4 QUESTIONS 
UDA52 TEST 4 OM PROGRAM 
DRIVE DIAGNOSTIC DOWNLINE LOAD PROGRAM 

DLLNAM - IF Rl CONTAINS 6, TWO WORDS AT THIS ADDRESS CONTAIN 
NAME OF PROGRAM IN RAD50. 
ADJUSTED ADDRESS WHERE TO BRING DATA INTO. 



R5 - 
OUTPUTS: 

DATA FROM RECORD IN MEMORY 

CAR^Y CLEAR IF NO ERROR, CARRY SET IF ERROR 



064442 
064474 

064456 

064474 



000001 



106150 
06447£ 
106150 



RDREC; 




MOV 


RO.-CSP) 


MOV 


Rl.-(SP) 


MOV 


R2.-CSP) 


MOV 


R3.-CSP) 


MOV 


R4.-CSP) 


MOV 


R5.-CSP) 


CLR 


FNUM 


TST 


FILOPN 


BNE 


RDSTS 


MOV 


*FNAME,RO 


TRAP 


CIOPEN 


INC 


FILOPN 


RDSTSj COM 


R5 


RDST: 




TRAP 


CIBRK 


TRAP 


CIGETB 


M0V8 


R0,R4 


TST 


R4 


BEQ 


RD 


CMP 


#1.R4 


BNE 


RWRDE1 


TRAP 


CIGETB 


ADO 


R0.R4 


TST 


RO 


BEQ 


RDDAT 


CMP 


R0.R1 


BLO 


RDDAT 


BHI 


RDERR 


CALL 


FWORD 


MOV 


FDATA.R2 


CALL 


FWORD 


TRAP 


CIGETB 


ADD 


RO f R4 



j {PUSH 
j {PUSH 
5 {PUSH 
; {PUSH 
j {PUSH 
$ {PUSH 



RO 
Rl 
R2 
R3 
R4 
R5 



ON STACK 
ON STACK 
ON STACK 
ON S'lACK 
ON STACK 
ON STACK 



{SEE IF FILE ALREADY OPEN 



AND MARK AS OPEN 

COMPLEMENT LOAD ADDRESS (SEARCH MODE 5 

>>>>>>>>>>BREAK BACK TO MONITOR* << < < <<<<< 



{READ A BYTE FROM FILE 



IF ZERO 

KEFP READING 
WHEN NOT ZERO 
IT BETTER BE A ONE 
{READ A BYTE FROM FILE 



j IF ZERO, PROCESS DATA 

{CHECK IF TYPE OF FILE LOOKING FOR 
{IF TOO SOON IN FILE, KEEP SEARCHING 
i IF PAST TYPE, GIVE ERROR RETURN 
{GET NEXT TWO WORDS 



{READ A BYTE FROM FILi 
{ADD TO COMPUTED SUM 



Nl 
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C 
PI 



3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 



UOASRV 

UOA INTERRUPT SERVICt ROUTINE. MARKS UOA CONTROLLER TABLE THAT AN 
INTERRUPT HAS BEEN RECEIVED. 

THIS ROUTINE IS CALLED BY A [JSR RO, UOASRV] INSTRUCTION FROM WITHIN 
>THE CONTROLLER TABLE. THE PC STORED IN RO IS THE ADDRESS OF THE C.FLG 
WORD IN THE CONTROLLER vabLc . THE STACK CONTAINS THE SAVED CONTENTS 
OF RO FOLLOWED BY THE INTERRUPTED PC ANO PS, 

INPUTS : 

RO - ADDRESS OF C.FLG WORD IN CONTROLLER TABLE 

STACK - SAVED CONTENTS OF RO 
OUTPUTS: 

CT.CMO CLEARED ANO CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE 

RO - RESTORED FROM STACK 



104520 
104520 
104524 
] 04 526 
104526 



052710 
012600 

000002 



000010 



UOASRV:: 



L 10037: 



BIS 
MOV 

RTI 



OLT.MSG.(RO) 
CSP)*,RO 



;SET CT.MSG 

j j POP STAC< INTO RO 
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I 

2 

5 

4 

5 

6 
10 
11 
12 
13 
14 
15 
16 
W 

28 104530 
104530 
104532 

30 104554 

31 104536 

46 104542 

47 104544 
46 104546 

49 104550 

50 104552 

51 104554 
53 

54 

55 104556 

56 104562 

57 104566 

58 104572 
59 

60 
61 

62 104574 

63 104576 
67 

68 
69 

70 104600 

71 104602 
72 

76 104604 

104606 

78 104610 



jSETTO 

I SET TIMEOUT COUNTER TO SOKE NWBER OF SECONDS FROM CURRENT TIME. 

! INPUTS: 
i RO 
i Rl 
i OUTPUTS: 
i RO 
I Rl 



NUMBER OF SECONDS FOR TIMEOUT 
ADDRESS WHERE TWO WORD TIME TO BE PUT 

CONTENTS DESTROYED 
INCREMENTED BY 2 



, COMPUTE CLOCK TICKS TIL TIMEOUT 



010246 

010346 

005002 

01^703 064624 

006200 

103001 

060302 

006303 

005700 

001372 



013700 064626 

013703 064630 

020037 064626 
001371 



SETTO: 

MOV 
MOV 
CLR 
MOV 

SETOOs ASR 
BCC 
ADO 

SETOlj ASL 
TST 
BNE 



R2.-CSP) 

R3.-CSP) 

R2 

KW.MZ.R3 

RO 

SET01 

R3.R2 

R3 

RO 

SETOO 



I GET CURRENT TIME 



SET02j MOV 
MOV 
CMP 
BNE 



KW,EL»RO 
KW,EL*2,R3 

KO.KW.EL 
SET02 



lADO TIME TIL TIMEOUT 



060200 
005503 



010021 
010311 

012603 
012602 

000207 



ADD 

ADC 



R2.R0 
R3 



iPUT RESULT IN STORAGE 



MOV 
MOV 

MOV 
MOV 
RETURN 



RO.CRD* 

R3.CR1) 

(SP)*.R3 
<SP)**R2 



l | PUSH R2 ON STACK 

llPUSM R3 ON STACK 

j CLEAR PRODUCT 

iGET MULTIPLICAND 

iSHIFT MULTIPLIER TO RIGHT 

I IF A ONE BIT SHIFTED OUT 

I ADO MULTIPLICAND TO PRODUCT 

iDOUBLE THE MULTIPLICAND 

iCONTINUE UNTIL MULTIPLIER IS ZERO 



iGET TIME. 

I IF CHANGED DURING RETRIEVAL 
i GF.T IT -iGAIN 



I ADD 



liPOP STACK 
I |POP STACK 



INTO R3 
INTO R2 
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1 
2 

3 
4 

5 
6 

7 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
45 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 



104612 
104612 
104614 
104616 
104650 
104624 
104630 
104632 
104634 
104636 
104640 
104642 
104644 
104650 
104654 
104656 
104660 
104664 
104670 
104672 



104676 
104 ?02 
104704 
104710 
104712 



010346 
010400 
000300 
042700 
004737 
010102 
010400 
000300 
006000 
006000 
006000 
042700 
004737 
060201 
006301 
062701 
020137 
101402 
000137 



013702 
010103 
012722 
00530S 
003374 



UOAINT 

FUNCTIONAL DESCRIPTION! 

SUBROUTINE TC INITIALIZE A UOA ANO BRING IT ON-LINE. 

ALL STEPS ARE CHECKED, AN ERROR MESSAGE IS REPORTED IF ANY ERROR 

INPUTS: 

R5 - ADORESS OF CONTROLLER TABLE. 

R4 - LENGTH, INTERRUPT AND VECTOR FIELDS TO SEND TO UOA 
IMPLICIT INPUTS: 

FFREE - FIRST FREE ADORESS OF MEMORY, THIS ADDRESS IS GIVEN TO UOA 
AS START OF RING BUFFER. 

FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS. 
OUTPUTS: 

Rl - SIZE OT RING BUFFER IN WORDS IF NO ERROR. 

R4 - AOORESS OF UOAIP REGISTER IN UOA, 

R5 - UNCHANGED, 

Z CLR IF NO ERROR. 

Z SET IF ANY ERROR REPORTED 

CHECK IF ENOUGH FREE MEMORY FOR RING BUFFER 



UOAINT: 



177770 
105550 



177770 
105550 



000002 
064414 

075410 



064412 
177777 



104714 0Q4737 105070 





MO" 


R3.-CSP) 




MOV 


R4.R0 




SWAB 


RO 




BIC 


•177770.RO 




JSR 


PC. CLOG 




MOV 


R1.R2 




MOV 


R4.R0 




SWAB 


RC 




ROR 


RO 




ROR 


RO 




ROR 


RO 




BIC 


♦177770. RO 




JSR 


PC. CLOG 




ADD 


R2.R1 




ASL 


Rl 




ADD 


0<HC.ISZ>/2,R1 




LMP 


Rl.FSIZE 




BLOS 


1$ 




JMP 


FMERR 




|FILL 


HOST COMMUNICATI 


1$: 


MOV 


FFREE, R2 




MOV 


R\.R3 


2tt 


MOV 


*-l,CR2)« 




DEC 


R3 




BGT 


2* 




iDO THE INITIALIZATION 




JSR 


PC.U0AIS1 



l »FJSH R3 ON STACK 
iGET MESSAGE LENGTH 



, COMPUTE LOGARITHMIC VALUE 
i SAVE RESULT IN R2 
iGET COMMAND LENGTH 



I COMPUTE LOGARITHMIC VALUE 

I ADD THE TWO RESULTS 

iMULTIPLY BY 2 WORDS PER RING 

I ADO SPACE FOR INTERRUPT INOICATORS 

l COMPARE WITH SIZE OT FREE MEMORY 

,TATAL ERROR IF NOT ENOUGH MEMORY 



iGET FIRST ADORESS OF RING BUFFER 

iGET SIZE OF RING BUFFER 

iWRITE ONES TO BUFFER 

i COUNT THE WORDS IN BUFFER 

•LOOP UNTIL ENTIRE BUFfER WRITTEN 



iDO FIRST THREE STEPS 
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5.7 


104 720 


103460 




50 


104722 


012364 


000002 


59 


104 726 


012700 


000310 


60 


104732 


0J.6402 


000002 


61 


1<M?&> 


001410 




62 


1047*0 


100005 




63 


104 742 


104455 






1047*4 


000030 






104 .46 


COOOOO 






104 750 


74602 




6* 


104752 


000443 




65 








66 


104754 


C05300 




fcf 


104 756 


0C1565 




68 


104760 


41026* 


000002 


69 


104764 


011*102 




70 


104 766 


004/37 


105410 


71 


104772 


103433 




72 


104774 


010146 




73 


104776 


004733 




74 


105000 


012601 




75 








76 








77 








79 


105002 


013702 


064412 


7<> 


105006 


010103 




80 


105010 


005722 




81 


105012 


001003 




82 


105014 


005303 




83 


105016 


003374 




84 


105020 


000405 




85 








86 


105022 








105022 


104455 






105024 


000027 






105026 


000000 






105030 


074516 




67 


103032 


0O0413 




88 








80 








90 








91 








100 


105034 


016500 


000006 


102 


105040 


0O6300 




103 


105O42 


006300 




104 


105044 


052700 


OOOOOl 


105 


10505O 


010064 


000002 


106 


1050S1 


012603 




107 


105056 


000244 




108 


105060 


000207 




109 








110 








HI 








112 


105062 








105062 


0L2t>03 




113 


105064 


000264 




114 


105066 


000207 







BCS 


9* 




MOV 


(R3)«,2(R4) 




MOV 


*200. »R0 


3*1 


MOV 


2CR4) t R2 




BEQ 


5$ 




8PL 


4$ 




TRAP 


CIERDF 




• WORD 


24 




.WORD 







.WORD 


ERR024 




BR 


9t 


4$: 


DEC 


RO 




BNE 


31 


5*s 


MOV 


R2.2CR4) 




MOV 


(R4),R2 




JSR 


PC.UOARSP 




BCS 


91 




MOV 


Rl.-(SP) 




JSR 


PC»8(R3)* 




MOV 


(SP)»,R1 




l CHECK 


HOST CCt*lUNI 




MOV 


FFREE.R2 




MOV 


R1.R3 


6${ 


TST 


CR2)f 




BNE 


7$ 




DEC 


R3 




BGT 


6$ 




BR 


8$ 


7$: 








TRAP 


CIERDF 




.WORD 


23 




.WORD 







♦ WORD 


ERR023 




BR 


9$ 



8$: 



j GET OUT IF UOA MICROCODE REPORTED FAILURE 
I WRITE NEXT WORD TO UOASA REGISTER 
jGET TRY COUNTER 
tLOOK AT UDASA 



»WRITE TO UDASA (PURGE) 

I READ FROM UDAIP (POLL) 

•.WAIT FOR STEP OR ERROR BIT 

I GET OUT IF UOA MICROCODE REPORTED FAILURE 

j i PUSH Rl ON STACK 

tCALL LAST ROUTINE 

I I POP STACK INTO Rl 



iGET FIRST ADDRESS Of RING BUFFER 

iGtT SIZE OF RING BUFFER 

I CHECK WORD IN BUFFER 

iGO TO ERROR REPORTER IF NOT ZERO 

I COUNT THE WORDS IN BUFFER 

j LOOP UNTIL ALL WORDS CHECKED 



jSENO GO BIT \Q UOASA REGISTER TO END INITIALIZATION 



MOV C.BST(R5).R0 

ASL RO 

ASL RO 

BI5 O5A.GO.R0 

MOV R0,2(R4) 

MOV (SP)*.R3 

CLZ 

RTS PC 

j ERROR RETURN 



iGET BURST VALUE 
j SHIFT TO POSITION 

jSET THE GO BIT 

jSEND TO UOA 

» jPOP STACK INTO R3 

I CLEAR Z AS NO ERROR INDICATION 



91 i 



MOV 
SEZ 
RTS 



(SP)* k R3 
PC 



i |POP STACK INTO R3 

j SET Z TO INDICATE ERROR OCCURRED 
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I 
2 
3 
4 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 



29 

30 
31 
32 

33 

34 
35 



36 
3f 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 



105070 
105070 
105072 
105074 
105100 
105104 
105112 
105120 



105126 
10M32 

105136 
105142 
105146 
105152 
105156 
105160 
105164 
105170 

105172 
105176 
105200 
105204 
105206 
105210 
105212 
105214 
105216 
105220 



10522^ 
105230 



105234 
105240 
105242 



104422 
010146 
052704 
010437 
013737 
062737 
012737 



016504 
005037 

012746 
012746 
012746 
012746 
104437 
062706 
005764 
005014 

012700 
104436 
005737 
001406 
104455 
000046 
000000 
075044 
000261 
000424 



012737 
012703 



004737 
103414 
004733 



iUDAIST 

J 

j START THE INITIALIZATION PROCESS ON THE SELECTED UOA. 

tSTOP BEFORE WRITING THE THIRD WORD SO UOA DOES NOT 

j ATTEMPT ANY UNIBUS TRANSFERS. 



} INPUTS} 



R5 - ADDRESS OF CONTROLLER TABLE 

R4 - LEN, INTI ANO VECTOR FIELDS TO SEND TO UOA 



I LOAD TABLE OF DATA TO SEND TO UDASA REGISTER 



UOAISTj 



100000 
105300 
064412 
000004 
100000 



000000 
064636 

000340 
104510 
000004 
000003 

000010 
000002 



000004 
064636 



105304 
105304 

105310 



004000 
105276 



105410 



105546 1$: 



25: 



TRAP CIBRK 

MOV Rl.-(SP) 

BIS *SA,STP,R4 

MOV R4.SND.S1 

MOV FFREE.SN0.S2 

ADD ♦HC.MSG.SND.S2 

MOV aSA.TST.SN0.S3 



!>>>>>>> >>>BREAK BA^K TO MONIT0R< << <<<<<<< 

ilPUSH Rl ON STACK 

i SET STEP BIT IN DATA \4QR0 

lLOAO SEND DATA FOR STE.^ 1 OF UDA INIT 

iGET MEMORY ADDRESS ANO 

I LOAD SENO DATA FOR STEP 2 

jLOAD SEND DATA FOR STEP 3 



OF 

OF 



UDA 
UOA 



INIT 
INIT 



» START THE INITIALIZATION BY WRITING TO UOAIP REGISTER 



iGET ADDRESS OF UOAIP REGISTER 
I CLEAR MEMORY ERROR FLAG 
I SETUP TIMEOUT ERROR VECTOR 



MOV C.UA0R(R5).R4 

CLR NXMAD 

MOV *PRT.07,-(SP) 

MOV *NXMI,-(SP) 

MOV *ERRVEC,-(SP) 

MOV #3,-(SP) 

TRAP CISVEC 

ADO *10,SP 

TST 2(R4) 

CLR CR4) 

MOV *ERRVEC,RO 

TRAP CICVEC 

TST NXMAO 

BEQ 1$ 

TRAP CIERDF 

.WORO 38 

.WORD 

.WORD ERR038 

SEC 

BR 41 

j SET UP LOOP PARAMETERS TO EXECUTE T>£ FOUR STEPS OF INITIALIZATION 



{ACCESS UOASA REGISTER 

jWRITE TO UOAIP 

jRETURN TIMEOUT ERROR VEC T OR 



I SEE IF A MEMORY ERROR OCCURRED 



MOV frSA.Sl.UOARSD 
MOV 0INITBL.R3 



I STORE RESPONSE MASK 

iGET INOEX TO UOA SENO/REPONO INITIALIZE TABLE 



iWAIT FOR ANO CHECK RESPONSE DATA 



JSR 
BCS 
JSR 



PC.UOARSP 
At 

PC,SCR3)» 



iWAIT FOR STEP OR ERROR BITS 

jEXIT IF ERROR 

I CALL RESPONSE CHECKER FOR STEP 
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49 


105244 


103412 




50 


105246 


006337 


105546 


51 


105252 


032737 


040000 


52 


105260 


001003 




53 


J05262 


012364 


000002 


54 


105266 


000762 




55 








56 


105270 


000241 




57 


105272 








105272 


012601 




58 


105274 


000207 




59 








60 








61 








62 


105276 


105314 




63 


105300 


000000 




64 


105302 


105322 




65 


105304 


000000 




66 


105306 


105342 




67 


105310 


000000 




68 


1053i;j 


105360 




69 








70 








71 








72 








73 


105314 


012701 


004400 


74 


105320 


000422 




75 








76 








77 








7r. 








79 


105322 


013701 


105300 


80 


105326 


000301 




81 


105330 


042701 


177400 


82 


105334 


052701 


010000 


83 


105340 


000412 




84 








85 








86 








87 








88 


105342 


013701 


105300 


89 


105346 


042701 


177400 


90 


105352 


052701 


020000 


91 


105356 


000403 




92 








93 








94 








95 








96 


105360 


010201 




97 


105362 


010237 


105406 


98 








99 








100 








101 


105366 


020102 




102 


105370 


001405 




103 








104 









105546 





BCS 


4$ 




ASL 


UOARSD 




BIT 


*SA.S4,UOARS0 




BNE 


3$ 




MOV 


CR3)*,2CR4) 




BR 


2', 


3$i 


CLC 




4$: 








MOV 


(SP)*,R1 




RTS 


PC 




jDATA 


TO BE SENT AND 


INITBLt 


.WORO 


RSP,S1 


SN0.S1: 


.WOttD 







.WORD 


RSP.S2 


SN0.S2: 


.WORD 







.WORD 


RSP.S3 


SND.S3i 


.WORD 







.WORD 


RSP.S4 



j GET OUT IF ERROR 

{SHIFT TO NEXT STEP BIT 

j CHECK IF NOW AT STEP 4 

iGET OUT IF SO 

iWPITE DATA TO UOASA REGISTER 

{STAY IN LOOP 

{CLEAR CARRY FOR NO ERROR INDICATION 
{{POP STACK INTO Rl 



i 1ST WORD RESPONSE CHECK ROUTINE 

j 1ST WCRO TO SENO TO UOASA 

i2N0 WORD RESPONSE CHECK ROUTINE 

t 2N0 WORD TO SEND TO UOASA 

1 3RD WORD RESPONSE CHECK ROUTINE 

j 3*0 WORD TO SENO TO UOASA 

}4TH WORD RESPONSE CHECK ROUTINE 



{RESPONSE CHECK F(M FIRST WORD (STEP 1) FROM UOASA 
I CHECK FOR PROPER CONTROLLER TYPE 



RSP.SU MOV 
BR 



*SA.S1»5A,0I,R1 

RSP.CK 



{SET STEP ONE BIT 

(NOW DO A RESPONSE CHECK 



■RESPONSE CHECK FOR SECOND WORD (STEP 2) FROM UOASA 
j CHECK FOR ECHO OF INTI AND VECTOR 



RSP.S2: MOV 
SWAB 
BIC 
BIS 
BR 



SND.S1.R1 

Rl 

0J.7740C .Rl 

*3A.S2,R1 

RSP.CK 



{GET WORO SENT TO UOASA 
iGET HIGH 8 BITS 

iSET STEP 2 BIT 

I NOW DO A RESPONSE CHECK 



(RESPONSE CHECK FOR THIRD WORD (STEP 3) FROM UOASA 
(CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS 



RSP,S3; MOV 
BIC 
BIS 
BR 



SN0.S1.R1 

«177400,R1 

♦SA.S3.R1 

RSP.CK 



j GET WORD SENT TO UOASA 

{JUST LOW 8 BITS 

{SET STEP 3 BIT 

i NOW UO A RESPONSE CHECK 



» RESPONSE CHECK FOR FOURTH WORO (STEP 4) FROM UOASA 
iCHECK FOR ECHO OF PURGE AND LKAIL BITS 



RSP.S4: MOV 
MOV 



R2,R1 
R2»SSTEP4 



(GET RESPONSE FROM UOA AND 
I SAVE STEP 4 VALUE. 



{RESPONSE CHECK, COMPARE EXPECTED DATA IN Rl WITH ACTUAL DATA IN R2 



RSP.CK j CMP R1,R2 

BEQ 14 



{COMPARE THE DATA 

{EXIT IF COMPARED CORRECTLY 

{ERROR, 'UOA DID NOT RETURN CORRECT DATA IN 

{ UOASA REGISTER DURING INITIALIZATION 
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105 105372 10445?, 

105374 CO0031 

105376 000000 

105400 074616 

IOC 105402 0C0261 

107 lOb^C 000207 1$; 

108 

109 105406 000000 SSTEP4? .WORD 



SFQ 0226 



TRAP 


C*ERDF 


.WORD 


25 


.WORD 





.WORD 


ERR025 


SEC 




RTS 


PC 



iSAVE STEP 4 VALUE HERE 



H2 
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SEQ 0227 



1 

2 

6 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 



39 
40 
41 
42 
43 
44 
45 



46 
47 
48 
49 
50 



105410 
105410 
105412 
105420 
105424 
105426 
105432 
105436 
105440 
105446 

105450 
105452 
1C5456 
105460 
105466 
105470 
105472 
105500 
105502 
105506 
105510 
105512 
105514 
105516 



105520 
105524 
105526 
105530 
105532 
105534 
105536 
105540 



010146 
052737 
012700 
010501 
062701 
004737 
012601 
033764 
001024 

104422 
005737 
001770 
023765 
101005 
001363 
023765 
103757 
016402 
104455 
000026 
000000 
074470 
OC0407 



016402 
100006 
104455 
000025 

000000 
0744 50 
000261 
000207 



105546 



000042 
000040 



000002 



jUOARSP 

jUAIT FOR UOA TO RESPOND WITH DATA IN UDASA REGISTFR. 

lEITHER STEP BIT FROM MASK IN LOCATION UOARSD OR ERROR BIT 

i WILL CAUSE A TERMINATION. 

jAN ERROR MESSAGE WILL BE PRINTEO IF THE UOA DOES NOT RESPOND 

5 IN 10 SECONOS OR IF ERROR SETS, 

l 

i INPUTS j 

j UOASRD - MASK OF STEP BIT TO LOOK FOR 

j R5 - ADDRESS OF CONTROLLER TA8LE 

j R4 - ADDRESS OF UOAIP REGISTER 

j OUTPUTS j 

i ERROR MESSAGE IF TIME OUT ON RESPONSE OR ERROR BIT SETS 

i R2 - DATA FROM UTASA REGISTER 

; CARRY SET IF ERROR BIT SETS OR TIME OUT 



UDARSP: 



100000 
000012 

000040 
104530 



105546 000002 1$ 



064616 
064630 

064626 
000002 



2$: 



3$; 



4*; 



MOV 


Ri.-(SP) 


BIS 


OSA. ERR, UOARSD 


MOV 


♦10.. RO 


MOV 


R5.R1 


ADD 


♦C.T0.R1 


JSR 


PC.SETTO 


MOV 


(SP)*,R1 


BIT 


UOARSD. 2CR4) 


BNE 


3$ 


TRAP 


CIBRK 


TST 


KU.CSR 


BEQ 


LI 


CMP 


KW.EL*2,C.T0H(R5) 


BHI 


21 


BNE 


11 


CMP 


KW.EL.C.T0CR5) 


BLO 


1$ 


MOV 


2CR4).R2 


TRAP 


CIERUF 


.WORD 


22 


.WOOD 





.WORD 


ERR022 


BR 


4$ 


j CHECK 


IF ERROR BIT SET 


MOV 


2(R4).R2 


BPL 


51 


TRAP 


CtERDF 


.WORD 


21 


.WORD 





.WORD 


ERR021 


SEC 




RTS 


PC 


l NORMAL 


EXIT 



j j PUSH Rl ON STACK 

j SET ERROR BIT IN MASK WORD 

j SET LP FOR 10 SECOND TIMEOUT 

jPOINT TO COUNTER IN CONTROLLER TABLE 



j jPOP STACK INTO Rl 

;l00K AT ERROR ANO STEP BIT 

j BRANCH IF EITHER SET 

,>>^>>>>>>BREAK BACK TO MONITOR<<<<<<<<<< 

j SEE IF CLOCK ON SYSTEM 

l CHECK IF TIME OUT OCCURRED 



jGET REGISTER CONTENTS 



{GET REGISTER CONTENTS 
j EXIT IF ERROR NOT SET 



12 
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51 105542 000241 

52 105544 000207 
53 

54 
55 
56 105546 000000 



5*j 



CLC 
RTS 



PC 



jLOCATION FOR STEP BIT MASK 
UOARSO; ♦ WORD 



j CLEAR CARRY AS NO ERROR INDICATION 



I LOAD BY CALLING ROUTINE 
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1 
2 
5 
4 
5 
6 
7 
ti 
9 
10 

11 105550 
105550 

12 105552 

13 105554 

14 105556 

15 105560 

16 10J562 

17 105564 
16 105566 



010046 
005001 
000261 
006101 
005300 
100375 
012600 
000207 



;CLOG 

t 

; COMPUTE LOGARITHMIC VALUE Of NUMBER TO BASE 2. 

i INPUTS: 

j RO - LOGARITHM TO BE CONVERTED 

j OUTPUTS: 

; Rl - VALUE OF 2 RAISED TO POWER OF INPUT NUMBER 



CLOG: 



1$: 



MOV 


RO.-CSP) 


CLR 


Rl 


SEC 




ROL 


Rl 


DEC 


RO 


BPL 


U 


MOV 


(SP)*»RO 


RTS 


PC 



j |. USH RO ON STACK 

iSET UP ZERO ST APT VALUE 

iWlTH CARRY READY TO SHIFT IN 

I SHIFT TO LEFT 

jUKTIL RO 

;GOES NEGATIVE 

;jPOP STACK INTO RO 
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1 
2 
3 

5 

6 

7 

8 

9 

10 

11 

16 

17 

19 

19 

20 

21 



105570 012701 000006 

105574 004737 105630 

105600 006101 

105602 004737 105612 

105606 006001 

105610 000207 



;RDDLL 

i 

jREAD DISK DRIVE DOWNLINE LOAD PROGRAM INTO MEMORY 

INPUTS i 

DLLNAM - NAME OF PROGRAM IN RAD50 (TWO WORDS) 
OUTPUTS; 

FREE MEMORY CONTAINING PROGRAM 

CARRY CLEAR IF NO ERROR, CARRY SET IF PROGRAM NOT FOUND 



RDDLL; 



MOV 

CALL 

ROL 

CALL 

ROR 

RETURN 



06. ,R1 

RDREC 

Rl 

CLOSEK 

Rl 



{TYPE OF PROGRAM IN DATA FILE 
j READ PROGRAM INTO MEMORY 

{PRESERVE CARRY STATE IN Rl 
j WHILE CLOSING THE DATA FILE 

j AS NORMAL POSITION IS LOST 



L2 
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SEQ 0231 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 



105612 005737 064474 

105616 001403 

105620 104435 

105622 005037 064474 

105626 000207 



tCLOSEF 

jCLOSE DATA FILE FOR DM PROGRAMS 

INPUTS: 

FILOPN - ZERO IF FILE NOT OPEN 
OUTPUTS: 

NONE 

CLOSEFj TST FILOPN 

BEQ U 

TRAP CJCLOS 

CLR FILOPN 
1*; RETURN 



j SEE IF FILE CURRENTLY OPEN 
j AND MARK AS SO 
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I 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 



22 
23 
24 
25 

26 

27 
28 
29 
30 
31 

32 
33 
34 
35 
36 
37 
58 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 



105630 
105630 
105632 
105634 
105636 
105640 
105M2 
105644 
105650 
105654 
105656 
105662 
105664 
105670 
105672 
10567? 

105674 
105676 
105/00 
105702 
105704 
105710 

105712 
105714 
105716 
105720 
105722 
105724 
105726 
105 730 
105734 
105740 

105/44 
105746 



010C46 
010146 
010246 
010346 
010446 
010546 
005037 
005737 
001005 
012700 
104434 
005237 
005105 

104422 

104426 
110004 
005704 
001773 
022704 
001142 

104426 
0600O4 
005700 
001431 
020001 
103427 
101121 
004737 
013702 
004737 

104426 
060004 



ROREC 

READ A RECORD FROM THE INPUT FILE. PLAC^ DATA INTO FREE MEMORY. 



INPUTS; 



Rl - FILE TYPE 



1 
2 
3 
4 
5 
6 



U0A52 TEST 
U0A52 TEST 
IX)A52 TEST 



DM PROGRAM 
DM PROGRAM 
DM PROGRAM 
TEST 4 QUESTIONS 
U0A52 TEST 4 DM PROGRAM 
DRIVE DIAGNOSTIC DOWNLINE LOAD PROGRAM 
DLLNAM - IF Rl CONTAINS 6, TWO WORDS AT THIS ADDRESS CONTAIN 

NAME OF PROGRAM IN RA050. 
R5 - ADJUSTED ADDRESS WHERE TO BRING DATA INTO, 
OUTPUTS: 

DATA FROM RECORD IN MEMORY 

CAFW CLEAR IF NO ERROR, CARRY SET IF ERROR 



064442 
064474 

064456 

064474 



000001 



106150 
06447£ 
106150 



RDREC: 




MOV 


RO.-CSP) 


MOV 


Rl.-CSP) 


MOV 


R2.-CSP) 


MOV 


R3.-CSP) 


MOV 


R4,-CSP) 


MOV 


R5.-CSP) 


CLR 


FNUM 


TST 


FILOPN 


BNE 


RDSTS 


MOV 


*FNAME,R 


TRAP 


CtOPEN 


INC 


FILOPN 


RDSTSj COM 


R5 


RDST: 




TRAP 


CIBRK 


TRAP 


CIGETB 


MOVB 


R0.R4 


TST 


R4 


BEQ 


RO 


CMP 


•I. R4 


BNE 


RWRDE1 


TRAP 


CiGETB 


ADD 


R0.R4 


TST 


RO 


BEQ 


RDDAT 


CMP 


R0.R1 


BLO 


RDDAT 


BHI 


RDERR 


CALL 


FWORD 


MOV 


FDATA.R2 


CALL 


FWORD 


TRAP 


CtGETB 


ADD 


R0,R4 



I *PUSH 

I ;PUSH 
5 j PUSH 
; {PUSH 
{{PUSH 
It PUSH 



RO ON STACK 
Rl ON STACK 
R2 ON STACK 
R3 ON STACK 
R4 ON STACK 
R5 ON STACK 



jSEE IF FILE ALREADY OPEN 



AND MARK AS OPEN 

COMPLEMENT LOAD ADDRESS (SEARCH MODE) 

>>>>>>>>>>BREAK BACK TO MONITOR* <<<<<<<< < 



jREAD A BYTE FROM FILE 



{IF ZERO 

KEFP READING 
WHEN NOT ZERO 

IT BETTER BE A ONE 
iREAD A BYTE FROM FILE 



j IF ZERO, PROCESS DATA 

iCHECK IF TYPE OF FILE LOOKING FOR 
{IF TOO SOON IN FILE. KEEP SEARCHING 
j IF PAST TYPE, GIVE ERROR RETURN 
iGET NEXT TWO WORDS 



{READ A BYTE FROM FILE 
{ADD TO COMPUTED SUM 
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CZ 
IN 



?0 105750 

51 105752 

52 10575* 
55 105760 

54 105762 

55 105 766 

56 105770 

57 105776 

58 106000 

59 106002 
60 

61 106004 

62 106010 

63 106014 

64 106020 

65 106024 

66 106026 

67 106030 

68 106032 

69 106036 

70 106040 

71 106044 

72 106046 

73 106050 

74 106054 

75 106056 

76 106060 
7 7 106060 

78 106062 

79 106064 

80 106C66 

81 106070 

82 106072 

83 106074 
84 

e5 106076 
86 106100 
67 106102 

88 106104 

89 106106 
90 

91 106110 

92 106110 

93 106112 

94 1061H 

95 106116 

96 106120 

97 106122 

98 106124 
106126 
106130 
106132 
106134 
106136 

99 106140 

100 106144 

101 106146 



105704 
001121 
020127 
001007 
023702 
001341 
023737 
001335 
005105 
000733 

004737 
013703 
004757 
162703 
001431 
00570b 
100413 
013701 
060501 
020127 
103452 
060301 
022701 
103446 
160301 

104426 
005705 
100401 
110021 
060004 
005303 
001371 

104426 
060004 
105704 
001672 
000443 



104426 
060004 
105704 

001037 
005705 
100663 
012605 
012604 
012603 
012602 
012601 
012600 
010137 
000241 
000207 



000006 
064674 
064676 0644 72 



106150 
064472 
106150 
000006 



It: 

RDDAT 



064472 
002122 

064542 



1$: 



2$: 



RWURDTj 



064442 



TSTB 

BNE 

CMP 

BNE 

CMP 

BNE 

CMP 

BNE 

COM 

BR 

CALL 

MOV 

CALL 

SUB 

BEQ 

T5T 

BMI 

MOV 

ADO 

CMP 

BLO 

ADO 

CMP 

BLO 

SUB 

TRAP 

TST 

BMI 

MOVB 

ADD 

DEC 

BNE 

TRAP 
ADD 
TSTB 
BE a 
BR 



TRAP 

ADD 

TST3 

BNE 

TST 

BMI 

MOV 

MOV 

.10V 

MOV 

MOV 

MOV 

MOV 

CLC 

RETURN 



R4 

RWRDE1 

Rl,*6 

1* 

DLLNAM.R2 

RDST 

DLLNAM+2.FDATA 

RDST 

R5 

RDST 

FWORl 

FDATA H3 

FWORD 

»6.R3 

RW0RD1 

R5 

II 

FDATA, Rl 

R5.R1 

R1,*ST0RAG 

RDERR 

R3.R1 

*<STORAG*Si'0SIZ>,Rl 

RDERR 

R3.R1 

CIGETB 

R5 

21 

RO.(Rl)* 

R0,R4 

R3 

1* 

CIGETB 

R0.R4 

R4 

RDST 

RWRDE1 



CIGF.TB 

P0.R4 

R4 

RWnDEI 

R5 

RDST 

(SP)*.R5 

(SP)*,R4 

(SP)»,R3 

(SP)*.R2 

(SP)»,R1 

(SP)*,RO 
Rl.FNUK 



{SEE IF THIS SUM IS ZERO 

j IF NOT, REPORT CHECKSUM ERROR 

j IF FILE TYPE IS A 6 

l MATCH THE PROGRAM NAME 

j KEEP SEARCHING IF NOT DESIRED PROGRAM 



{GET STORAGE ADCRESS 

j SWITCH FROM SEARCH TO STORE MODE 

{READ BYTE COUNT 

j SAVE IN R3 

I READ LOAD ADDRESS 

{SUBTRACT BYTES ALREADY READ FROH BYTE COUNT 

j IF RESULT IS ZERO, THIS IS A TRANSFER BLOCK 

I IF IN SEARCH MOOE , 

j BYPASS TRANSFER ADDRESS COMPUTATION 

{GET LOAD AOORESS 

5 Rl ~> REAL STARTING ADDRESS 

; Rl MUST BE GREATER THAN STORAG 

i IF NOT, ERROR 

;ADD BYTES IN RECORD 

i Rl MUST BE LESS THAN ENDING ADDRESS 

j IF NOT, ERROR 

{READ A BYTE FROM FILE 

:IF IN SEARCH MODE. 

t BYPASS DATA STORAGE 

{STORE IN MEMORY 

i UPDATE CHECKSUM 

{COLNT THE BYTE 

{GET THEM ALL 

{READ h BYTE FROM FILE 

;ADD 

{IF CHECKSUM CORRECT, 

i THEN GO READ NEXT RECORD 

; ELSE REPORT ERROR 

jPEAD A BYTE FROM FILE 

j ADD TO COMPUTED CHECKSUM 
{CHECK LOW BYTE OF SUM 
j BRANCH IF CHECKSUM EPRUR 
I IF IN SEARCH MODE, 
j KEEP ON SEARCHING 
i {POP STACK INTO R5 
; {POP STACK INTO R4 
; {POP St'ACK INTO R3 
STACK INTO 2 



; i POP 
{{POP 



STACK INTO Rl 



{{POP STACK INTO RO 



B3 
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102 
103 
104 
105 
106 
107 
108 
109 
110 
lil 
112 
113 
114 



115 

116 
117 
118 



119 
120 



106150 
106150 
106152 
106154 

106160 
106162 
106164 
106170 

106172 
106176 
106200 
106202 
106204 
106206 
106210 
10*212 
106214 

106216 
106216 
106220 
106222 
106224 



104426 
060004 
110037 064472 

10442* 
060004 

110037 064473 
00020? 



FWORD : 



004737 
012605 
012604 
012603 
012602 
012601 
012600 
000261 
00020? 



104454 
000005 
000000 
074336 



105612 



RDERR : 



RWRDElj 



TRAP 


CIGETB 


ADO 


R0.R4 


MOVB 


RO.FDATA 


TRAP 


CIGETB 


ADO 


R0.R4 


MOVB 


KO.FDATAfl 


RETURN 




CALL 


CLOlH'F 


MOV 


(SP;*.R5 


MOV 


(SP>«,R4 


MOV 


(SP)«,R3 


MOV 


CSP)v«2 


MOV 


(S?).,R1 


MOV 


C5P)».R0 


SEC 




RETURN 




TRAP 


CIERSF 


.WORD 


5 


.WORD 





♦ WORD 


ERR005 



iREAD A BYTE FROM FILE 

jUPOATE CHECKSUM ERROR 
iSTART TO BUILO WORD 
iREAD A BYTE FROM FILE 

jUPDATE CHECKSUM 
I COMPLETE WORD 



jCLOSE FILE AS POSITION IS LOST 
I jPOP STACK INTO R5 

INTO R4 

INTO R3 

INTO R2 

INTO Rl 
llPOP STACK INTO RO 
lERROR RETURN, FILE NOT FOUND 



I I POP STACK 

llPOP STACK 

I l POP STACK 

i i POP STACK 



106226 104444 



TRAP 



CIDCLN 



I DO CLEAN-UP TRAP 
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I 
2 

3 
4 
5 

6 106230 

7 106230 

8 106236 

9 106242 
10 106250 

106250 
11 

12 106252 

13 106252 

14 106256 
106256 



062737 
005537 
012777 

000002 



005237 
000002 



000001 
064630 
000105 



064454 



064626 
156346 



iKWUI 

lUOCK INTERRUPT SERVICE ROUTINE 

KWllIn 

ADO *1,KW,EL 

ADC KW.EL»? 

MOV *KW.OUT f QKW % CSR 



L1OO40; 



RTI 



INTSRV; } 
L 10041 i 



INC 
RTI 



INTRCV 



j COUNT THE INTERRUPT 
l RESTART THE CLOCK 

I FLAG INTERRUPT AS RECEIVED 



D 



3 
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SEQ 0236 



1 

2 

5 

4 

5 

6 

7 

8 

9 
10 
11 

12 106260 

13 106264 
106266 

14 

15 106270 
106274 
106300 
106304 
106310 
106312 

16 106316 

17 106322 

18 106326 

19 106330 

20 106332 

21 106334 

22 1C6336 

23 106340 

24 106344 

25 106346 

26 106354 
106354 
106356 

37 106360 



005037 
010346 
010446 

012746 
012746 
012746 
012746 
104437 
062706 
012703 
012704 
005714 
001403 
005034 
005303 
001373 
005737 
001403 
012777 

012604 
012603 
000207 



064636 



000340 
104510 
000004 
000003 

000010 
OOOOIO 
064534 



064616 
000105 



RESET 
RESET ALL U0A-50S IN THE CONTROLLER TABLES 

INPUTS} 

IPADRS - CONTAINS ALL IP ADDRESSES 
OUTPUTS; 

NONE 



RESET 



156242 



1$; 



2$: 



3*s 



CLR 


NXMAD 


MOV 


R3,-(SP) 


MOV 


R4.-CSP) 


MOV 


•PRI07.-CSP) 


MOV 


•NXMI.-CSP) 


MOV 


OERRVEC.-CSP) 


MOV 


♦3,-CSP) 


TRAP 


CISVEC 


ADD 


*10, SP 


MOV 


♦6..R3 


MOV 


♦IPADRS, R4 


TST 


CR4) 


BEQ 


2% 


CLR 


8(R4)f 


DEC 


R3 


BNE 


If 


TST 


KW.CSR 


BEQ 


31 


MOV 


*KW.0UT,SKW,C5R 


MOV 


(SP)»,R4 


MOV 


CSP)*,R3 


RETURN 





I CLEAR NON-EXISTANT MEMORY ADDRESS 

l jPUSH R3 ON STACK 

l j PUSH R4 ON STACK 

; SETUP TIMEOUT ERROR VECTOR 



,R3 - COUNTER OF ENTRIES 

»R4 -•> IP MOORESS 

»IS THERE AN ENTRY? 

I IF NOT, OONE 

iINIT UOA 

I MAKE SURE WE 00 NOT EXTENO OVER AREA 

» IF NOT OONE. BRANCH 

j SEE IF CLOCK PRESENT, 

t BRANCH IF NOT, ELSE 

l START THE CLOCK. 



nPOP 

j I POP 



STACK 
STACK 



INTO 
INTO 



R4 

R3 
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1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 

14 106362 

15 106366 

16 106370 
106372 
106374 
106376 

17 106400 

18 106404 

19 106410 

20 106414 

21 106420 

22 106424 

23 106430 

24 106432 

25 106436 
106440 
106444 
106446 

26 106450 

27 106454 

28 106456 
106462 

29 106466 
106466 
106470 
106474 
1064 76 

30 106500 

31 106502 

32 106506 

33 106510 
106514 

34 106520 
106520 
106522 
106526 
106530 

35 1C6532 
106534 
106536 
106540 

£6 106542 
106542 
i06546 



005737 
001465 
010046 
010346 
010446 
010546 
013703 
013704 
013700 
004737 
012700 
004737 
010546 
004737 
010546 
004137 
065045 
000002 
020527 
003004 
112700 
004737 

010546 
004137 
065070 
000002 
012605 
020527 
003004 
112700 
004737 

010546 
00413*' 
065076 
0OOCK)2 
012605 
012604 
012603 
012600 

112 700 
004737 



RNTIME 

PRINT RUNTIME 

INPUTS: 

KW.EL - CONTAINS ELAPSED TIM." 

KW.HZ - HERTZ OF CLOCK 
OUTPUTS: 

IF CLOCK ON SYSTEM: 

" RNTIME HH:MM:SS " PRINTED 

IF NO CLOCK: ONE SPACE IS PRINTED 



064616 



RNTIME: 



064626 
064630 
064624 
102704 
000074 
102704 

102704 

075722 

000011 

000060 
075506 

075722 



000011 

000060 
075506 



075722 



1$ 



2t 



000040 
0755U> 



RNTIMX: 



TST 


KW.CSR 


BEQ 


RNTIMX 


MOV 


RO.-CSP; 


MOV 


R3.-CSP) 


MOV 


R4.-CSP) 


MOV 


R5.-CSP) 


MOV 


KW.EL.R3 


MOV 


KW,El.*2.R4 


MOV 


KW.HZ.RO 


CALL 


DIVIDE 


MOV 


♦60. ,R0 


CALL 


DIVIDE 


MOV 


R5.-CSP) 


CALL 


DIVIDE 


MOV 


R3,-(SP) 


JSR 


Ri.LPNT 


.WORD 


RNTIM 


.WORD 


ARG.CT 


CMP 


R5,*9. 


BGT 1$ 




HOVB 


♦♦O.RO 


JSR 


PC.PRINTC 


MOV 


R5.-CSP) 


JSR 


RI.LPNT 


.WORD 


RNTIM1 


.WORD 


AHG.CT 


MOV 


CSP)f ,R5 


CMP 


R5,*9. 


BGT 2* 




MOVB 


♦'O.RO 


JSR 


PC.PRINTC 


MOV 


R5, (SP) 


JSR 


RI.LPNT 


.WORD 


RNTIM2 


.WORD 


ARG.CT 


MOV 


CSP)*,R5 


MOV 


(SP)*,R4 


MOV 


(SP)*,R3 


MOV 


CSP)>.RO 


MOVB 


0' ,R0 


JSR 


PC.PRINTC 



I CALL 



j CALL 



I CALL 



I CHECK IF A CLOCK PRESENT 

i BRANCH IF NOT 

l l PUSH RO ON STACK 

I »PUSH R3 ON STACK 

l jPUSH R4 UN STACK 

I i PUSH R5 ON STACK 

iGET ELAPSED TIME 

{GET SPEED OF CLOCK 
COMPUTE SECONOS OF ELAPSED TIME 
NOW DIVIDE BY 60 

TO COMPUTE MINUTES 
I PUSH R5 ON STACK 
OIVIDE BY 60 AGAIN 
PUSH R3 ON STACK 
LPNT PRINT ROUTINE 
ADORES*^ OF ASCIZ STRING 
ARGUMENT COiJNT ♦ 2 
IF MINUTES 9 OR LESS 

STORE *'0 IN RO ANO 
PRINT THE CHARACTER. 

PUSH R5 ON STACK 
LPNT PRINT ROUTINE 
ADDRESS OF ASCIZ STRING 
ARGUMENT COUNT * 2 
jPOP STACK INTO R5 
IF 9 OR LESS 

STORE 0*0 IN RO AND 
PRINT THE CHARACTER. 

PUSH R5 ON STACK 
LPNT PRINT ROUTINE 
ADDRESS OF ASCIZ STRING 
ARGUMENT COUNT ♦ 2 
jPOP STACK INTO R5 
jPOP STACK INTO R4 
>POf STACK INTO R3 
tPOP STACK INTO RO 

STORE 0' IN RO ANO 
PRINT THE CHARACTER. 
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1 

2 
3 
4 
5 
6 


106554 


012700 


000012 


7 


1C6560 


010501 




8 


106562 


062701 


000040 


9 


106566 


004737 


104530 


10 


10657?. 


026437 


000002 


11 


106600 


001022 




12 








13 


1O6602 


104422 




14 


106604 


005737 


064616 


15 


106610 


001770 




16 


106612 


023765 


064630 


17 


106620 


101005 




18 


106622 


001363 




19 


106624 


023765 


064626 


20 


106632 


103757 




21 


106634 








106634 


104455 






106636 


000033 






106640 


000000 






106642 


074654 




22 


106644 


000264 




23 


106646 


000207 




24 








25 


106650 






26 


106652 






36 








43 









j WCHNG 

I 
I 

WCHNG; 



1* 



3*5 



2i: 



WAIT UNTIL UOASA CHANGES FROM WHAT IS IN WCHNGD 



MOV 

MOV 

ADO 

CALL 

CMP 

BNE 

TRAP 
TST 
BEQ 
CMP 

BHI 3$ 
BNE 
CMP 
BLO 1* 

TRAP 

.WCWD 

.WORD 

.WORD 

SEZ 

RETURN 



WCHNGD; .BLKW 
BRLEV: .BLKW 



*io.,no 

R5.R1 

*C.T0,R1 
SETT0 

2CR4), WCHNGD 
2$ 

CtBRK 

KW.CSR 

1$ 

KW.EL*2,C.T0HCR5) 

1$ 

KW.EL,C,T0(R5) 



C$ERDF 
27 

ERR027 



j SET TIMEOUT FOR 10 SECONDS 
j POINT TO CONTROLLER TABLE 



l SHE IF CHANGED 

, >>>>>>>>>>BREAK BACK TO MONITOR<<<< < <<< < < 

jSEF IF CLOCK ON SYSTEM 

I CHECK IF TIME OUT OCCURRED 



j FUZ AS EW.OR 

i RETURN TO CALLING PROGRAM 

j OLD PORT CONTFNTS 

, WORD FOR BRANCH LEVEL STORAGE 
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12 
40 
42 
43 
44 
45 
46 
47 
48 
49 



.SBTTL REPORT CODING SECTION 



l THE REPORT COOING SECTT'W CONTAINS THE 

: "PRINTS" CALLS THAT GENERATE STATISTICAL REPORTS, 

; -- 



50 



SI 
52 

53 
57 
58 
66 
68 
69 
70 
71 



12 
73 
74 
76 
83 
84 
85 
86 
87 
88 
90 
98 



99 

100 
101 
102 
103 
104 
105 
106 
107 



106654 

106654 
106656 
106660 
106662 
106664 
106666 
106670 
106674 
106700 
106702 
106704 
106/10 
106714 
106720 
106724 
106730 
106734 
106742 
106744 

106750 
106750 
106754 
100756 
106760 

106764 
106770 
106772 
106774 
107000 
107004 
107006 
107010 
107014 
107016 
107020 
107022 
107024 
107026 
107032 
107036 
107042 
107044 
107046 
107050 
107052 
107056 



010046 
010146 
010246 
010346 
010446 
010546 
013746 
004137 
107262 
000002 
004^37 
112700 
004737 
012701 
012700 
004737 
022737 
001402 
000137 



004137 
107316 
000000 
013705 

005765 
100520 
010504 
062704 
012703 
012401 
00*511 
005761 
I 00504 
010346 
010446 
010546 
010146 
012700 
012701 
112720 
005301 
001374 
005010 
011605 
016501 
016502 



064444 
075714 



106362 
000015 
075506 
064632 
001604 
104530 
000004 064444 

107242 



075714 

064424 
000002 



000020 
000010 



000002 



064476 
0OO022 
000040 



000200 
000202 



LSRPTti 




HOV 


RO.-CSP) 


MOV 


Rl.-CSP) 


MOV 


R2.-CSP) 


MOV 


R3.~csp:> 


MOV 


R4,-(SP) 


MOV 


R5.-CSP) 


MOV 


TNUM,-(SP) 


JSR 


Rl.LPNTS 


.WORD 


RPTMSG 


.WORD 


ARG.CT 


CALL 


RNTIME 


MOVB 


♦CR.RO 


JSH 


PC.PRINTC 


MOV 


♦STIME.R1 


MOV 


015. *60. »R0 


CALL 


SETTO 


CMP 


*4,TNUM 


Be a 


It 


JMP 


RPfXX 


1*: 




JSR 


Rl.LPNTS 


.WORD 


RPTMSH 


.WORD 


ARG.CT 


MOV 


CTA8S.R5 


RPTCT: YST 


C.UNITCR5) 


BMI 


RPTCTN 


MOV 


R5,R4 


ADD 


♦C.DR0.R4 


MOV 


*8. ,R3 


RPTDT: HOv 


(R4)* # R1 


BEQ 


RPTCTN 


T3T 


D.UNITCR1) 


BMI 


RPTDTN 


MOV 


R3,-(SP) 


MOV 


R4 . - ( SP ) 


MOV 


RS.-'SP) 


MOV 


«1. -CSP) 


MOV 


OTEMP.RO 


MOV 


018.. Rl 


l$j MOVB 


*' ,(R0)» 


DEC 


Rl 


BNF 


1$ 


CLR 


CRO) 


MOV 


(SP),R5 


MOV 


D.SERN(R5),R1 


MOV 


D»SERN*2(R5) # R2 



{PUSH RO ON STACK 

{PUSH Rl ON STACK 

I PUSH R2 ON STACK 

I PUSH R3 ON STACK 

> PUSH R4 Ori STACK 

l PUSH R5 ON STACK 

PUSH TNUM ON STACK 

CALL LPNTS PRINT ROUTINE 

ADDRESS OF ASCIZ STRING 

ARGUMENT COUNT * 2 

GET RUNTIME PARAMETER?. 

STORE *CR IN RO AND 

PRINT THE CHARACTER. 

AT 15 MINUTES FHOM NOW 

SET TIME FOR NEX ! REPORT 

IF NOT TEST 4 

BRANCH IF SO, ELSE 
EXIT REPCW SECTION. 



CALL LPNTii U RINT »G.*- r CNF 

address of ;i:; : :x/ 5TR 'Mi., 

ARGUMENT COt.fcf *• ?. 

GET ADORERS OF ISi CCNIROLi.ER TA'JLE 

I SEE IF ClWi'flOl.LfiR <»V AXLABL.E FOR ff'H'IWG 

.COMPUTE r,UDMr3i 'HF OtUVE T ABLE POINTERS 

jGET COUNT 0" :^I.'tS 
jLOOK AT POINTL-P 
jGO TO NEXT If NO rwu.E 
I SEC IF DRIVE AVA.'LAULE 

l |PU'iH R3 ON S1/*CK 

l j PUSH R4 ON STACK 

l i PUSH R5 ON STACK 

I »PUSH Rl ON STACK 

i PLACE 18 SPACE CHAMBERS INTO 

I TEMP STORAGE 



I THEN A NULL CHARACTER 

jGET DRIVE TABLE STORAGE ADDRESS 

j GET SERIAL NUMBER 
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108 

109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 



121 



145 



146 
14 7 
148 
149 
154 
156 



168 
169 

170 
174 
175 
176 
177 
178 
198 
199 
200 



107062 
107066 
107070 
107074 
107100 
107102 
107104 
107106 
107110 
107112 
107114 
107116 
107122 
107126 
107132 
107136 
107140 
107144 
10 7150 
107154 
107156 
107160 
107164 
107170 
107174 
107200 
107204 
107210 
107212 
107214 
107220 
107222 
107224 
107226 
107230 
107232 
107236 
10 7240 
107242 
107242 
10 7244 
107246 
107250 
107232 
107254 

107256 
107260 

107?62 
107316 
107430 
107534 
107603 



107626 



016503 
0050CK 
004737 
062705 
110540 
010146 
050216 
050316 
050426 
001366 
012601 
016146 
016146 
016146 
0*2746 
011146 
016146 
012746 
012746 
010600 
104416 
062706 
016146 
016146 
016146 
012746 
012746 
010600 
104416 
06270C 
01260* 
012604 
012605 
005303 
003265 
C62705 
005715 
001251 

012605 
012604 
012603 
012602 
012601 
012600 

000167 
000344 

116 
116 
042 
045 
045 



000204 

102742 
000060 



000164 
000166 
000174 
064476 

000002 
107534 
00000 7 



000020 
0O0176 
000172 
0O0170 
107603 
000004 



000012 



000046 



042 
042 
040 

123 
104 



MOV 
CLR 

2*: CALL 
ADD 
MOVB 
MOV 
BIS 
BIS 
BIS 
BN€ 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
TRAP 
ADO 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
TRAP 
ADD 
MOV 
MOV 
MOV 

RPTOTN; DEC 



D.SERN*4(R5),R3 

R4 

DIVIO 

<* ( 0,R5 

R5,-CR0) 

Ri.-CSP) 

R2.CSP) 

R3.CSP; 

R4.CSP)* 

2* 

rsp)f # ri 

D.XFRUCRl).-(SP) 

D.XFRR(Rl).-CSP) 

D.SEEKCR1),-(SP) 

OTEMP.-(SP) 

(Rl).-CSP) 

D,UNIT(R1).-(SP) 

♦RPTMSD.-CSP) 

17,-CSP) 

5P.R0 

CIPNTS 

#20, SP 

D.ECCCCRD.-CSP) 

D.SERR(Rl),-(SP) 

D.HERRCRl).-(SP) 

*RPTM02,~(SP) 

*4,-CSP) 

SP.RO 

CIPNTS 

#12, SP 

CSP)*.R5 

(SP)*,R4 

CSP)*,R3 

R3 



BGT RPTD^ 
RPTCTN: ADD ^C.SIZE,R5 



RPTXX: 



124 
125 
040 
062 
065 



RPTMSG; 
RPTMSH; 

RPTMSD: 
RPTMD2: 



L 10042; 



TST 
BNE 

MOV 
MOV 
MOV 
MOV 
MOV 
MOV 

.WORD 

.WORD 

.ASCIZ 
.ASCII 
.ASCIZ 
.ASCI/ 
.ASCI/ 
.EVEN 



CR5) 
RPTCT 

(SP)»,R5 
(SP)»,R4 
CSP)»,R3 
(SP)*,R2 
CSP)».R1 
(SP)*,RO 

JUMP 

L 10042 -2- 



tOIVIDE BY 10 

j CONVERT TO ASCII CHARACTER 

{PUT DIGIT INTO TEMP STORAGE 

»SEE IF QUOTIENT IS ZERO 



l IF NOT, DIVIDE AGAIN 
j I POP STACK INTO Rl 



j {POP STACK INTO R5 
I jPOP STACK INTO R4 
I jPOP STACK INTO R3 
jCOUNT THE DRIVE TABLES 
{REPEAT FOR ALL DRIVE TABLES 
{GO TO NEXT CONTROLLER TABLE 



{ {POP 
i {POP 
»iPOP 
i {POP 
i {POP 
{{POP 



STACK 
STACK 
STACK 
STACK 
STACK 
STACK 



INTO R5 
INTO R4 
INTO R3 
INTO H? 
INTO Rt 
INTO RO 



\N"TEST • l D3" IN PROGRESS. "\ 

\N"UNIT DRIVE SERIAL NUMBER SEEKS MBYTES MBYTES HARD SOFT ECC H N\ 

\" X10O0 READ WRITTEN ERRORS ERRORS "N\ 

\*S2#02*S3#D3*Sl*T*Sl*D5*S2fiD5rfS3*05*S2\ 

\*D5*S2#D5«S1*05*N\ 
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SEQ 0243 



1 
2 
3 
4 
5 
6 
7 
8 

9 107630 
10 

11 107630 

12 107632 

13 107634 
14 



SBTTL PROTECTION TABLE 



THIS TABLE IS USED B> THE RUNTIME SERVICES 
TO PROTECT THE LOAD MEDIA. 



L*PROT:: 



177777 
177777 
177777 



-1 

-1 
-1 



l OFFSET INTO P- TABLE FOR CSR ADDRESS 

; OFFSET INTO P- TABLE FOR MASSBUS ADDRESS 

j OFFSET INTO P- TABLE FOR DRIVE NUMBER 



L3 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 



.SBTTl INITIALIZE SECTION 

♦ 

THE INITIALIZE SECTION CONTAINS THE CODING THAT IS PERFORMED 
AT THE BEGINNING OF EACH PASS. 
J -- 

l 1************4++*+ **+*+*+***+♦*++*+++++*+♦*♦******* ******+**++*++*********+++* 

i IF HERE FROM START COMMAND 

? THEN 

; SET ISTRT BIT C CLEAR OTHER BITS IN FLAG 

[ ENDIF 

; IF HERE FROM RESTART COMMAND 

{ THEN 

SET IREST BIT IN IFLAGS 
ENDIF 

IF HERE FROM START OR RESTART COMMAND 
THEN 

RESET ALL UNITS 

ESTABLISH FREE MEMORY 

CLEAR TNUM 

INITIALIZE CLOCK 

BUILD CONTROLLER 6 DRIVES TABLES IN MEMORY 

EXIT INIT SECTION 
ENDIF 

IF HERE FROM CONTINUE COMMAND 
THEN 

SET ILONT BIT IN IFLAGS 

EXIT INIT SECTION 
ENDIF 

5 IF HERE FROM POWER FAIL RESTART 

i THEN 

; liXZT INIT SECTION 

{ ENDIF 

t IF HER'£ FROM NEW PASS OR SUB -PASS 

; THEN 

i LOOK FOR ANY ADDED OR DROPPED UNITS 

; EXIT INIT SECTION 

j ENDIF 

j , *++*++*+++*++*+**+*+++4,+*++++++++++A++*++*+++++++++++ +*++*+* *++*++++*+*++*+*+ 
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1 V 



n( * 



±07636 

107636 
107642 



4 
5 
6 

7 



107644 
107646 
107654 

8 107656 

9 107656 
107662 

10 

11 107664 

12 107666 

13 107674 

14 107676 

15 107676 
107"^? 

16 

17 107704 

18 107706 

19 107714 

20 107722 

21 107724 

22 107724 
107730 

23 

24 107732 

25 107734 



012700 
104447 

103004 
012737 
000531 

0)2700 
104447 

103004 
052737 
000521 

012700 
104447 

103007 
042737 
052737 
0004 76 

012700 
104447 

103001 
000471 



000040 

000010 064440 
000037 

000004 064440 
000036 



000020 064440 
000002 064440 



000034 



LSINiT: 


• 






MOV 


<£F.STA,RO 




TRAP 


CIREFG 




BCC 


1$ 




MOV 


OISTRT.IFLAGS 




BR 


INIT1 


1$: 








MOV 


*fF.RES,RO 




TRAP 


CIREFG 




BCC 


2$ 




BIS 


DIREST, IFLAGS 




BR 


INIT1 


2$: 








MOV 


*EF.CON,RO 




TRAP 


C*REFG 




BCC 


3$ 




BIC 


$ISTRTH,IFLAGS 




BIS 


*ICONT,IFLAGS 




BR 


13$ 


3$: 








MOV 


oef.pwr.ro 




TRAP 


C$REFG 




BCC 


4$ 




BR 


13$ 



SF.Q 0245 



I HERE FROM START COMMAND? 

\ BRANCH TO 1$ IF NOT, ELSE 
{SET START BIT IN FLAG. 
{HERE FROM RESTART COMMAND? 

{BRANCH TU 2$ IF NOT, ELSE 
j SET RESTART BIT IN FLAG. 
{HERE FROM CONTINUE COMMAND? 

{BRANCH TO 3$ IF NOT, ELSE 

{CLEAR 1ST TIME THRU TEST 4 FLAG AND 
{SET CONTINUE BIT IN FLAG, 

{HERE FROM POWER FAIL? 
{BRANCH TO 4$ IF NOT, ELSE 



N3 
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1 
2 
3 

4 107736 

5 107742 

6 107750 

7 107752 

8 107756 

9 107762 

10 107764 

11 107766 

12 107774 

13 107776 

14 110000 

15 110004 

16 110O06 

17 110010 

18 110014 

19 110016 
20 

21 
22 
23 

24 110020 

25 110022 

26 110022 
110024 

27 

28 110026 

29 110030 

30 11C034 

31 11003*, 

32 110040 

33 110044 

34 110046 

35 110050 
35 110050 

110052 
110054 
110056 

37 

58 110O60 

39 

40 HOT 1 

41 llOOf.G 

42 1100/2 

43 110074 

44 110102 

45 110110 

46 110112 

47 110116 

48 110120 

52 110124 

53 110130 
55 110134 



{MAKE ALL CONTROLLER/DRIVE TABLES NOT AVAILABLE FOR TESTING 



013705 064424 

052765 100000 000002 

010502 

062702 000020 

012703 000010 

012200 

C01403 

052760 100000 000002 

005303 

001371 

062705 000046 

005715 

001012 

062705 000046 

005715 

001351 



005003 

010300 
104442 



103030 
013705 
021015 
001411 
062705 
005715 
001372 

104454 
000O06 

ocoooo 
074.;oo 

104444 

016001 
004737 
001366 
042765 
042764 
005203 
Cj »337 
.^41 
• 701 
if.' ■ ;0 
f '• * '* ? 

•'•■>; i.37 



4$; 
5$: 



6$: 

7$: 



8$: 



064424 



000046 



9$: 



10$ j 



OOOOIO 
102274 

10C000 000002 
100000 000002 

00201? 

064032 
0016^4 
104530 
111170 



11$: 

12$: 
13$: 



MOV CTABS.R5 

BIS ♦CT.AVL.C.UNITCR5) 

MOV R5.R2 

ADD *C.DR0,R2 

MOV *8,.R3 

MOV (R2)*,R0 

BEQ 7$ 

BIS ♦DT.AVL.D.UNITCRO) 

DEC R3 

BH1 6$ 

ADD *C.SIZE,R5 

TST (R5) 

BNE 9$ 

ADD *C.SIZE,R5 

TST (R5) 

BNE 5$ 



I GET ADDRESS OF 1ST CONTROLLER TABLE 
j SET CONTROLLER TABLE NOT AVAILABLE 
j GET POINTER TO DRIVE TABLES 

{GET NUMBER OF DRIVES PER CONTROLLER TABLE 

j SEE IF THIS DRIVES HAS A TABLE, 

, BRANCH IF NOT, ELSE 

I SET DRIVE TA8LE NOT AVAILABLE. 

{LOOK AT NEXT DRIVE IN CONTROLLER TABLE, 

i BRANCH IF NO DRIVES, ELSE 

{LOOK AT NEXT CONTROLLER TABLE. 

{SEE IF THERE IS ANOTHER CONTROLLER TABLE, 

{BRANCH IF SO, ELSE 

{MOVE TO NEXT CONTROLLER TABLE 

tIS THERE A NEXT ONE? 

j IF SO. CLEAR THE BITS THERF 



jNOW GET EACH P-TABLE AND MAKE THE APPROPRIATE CONTROLLER/DRIVE 
{TABLES AVAILABLE FOR TESTING. 



CLR 

MOV 
TRA;' 

BCC 
MOV 
CMP 
BEQ 
ADD 
TST 
BNE 

TRAP 
.WORD 

. uono 

.WORD 

TRAP 

MOV 
CALL 
BNE 
PIC 

BIC 

INC 

CMP 

BLT 

MOV 

MOV 

CALL 

JMP 



R3 

R3.R0 
C$GPHRO 

12$ 
CTABS.R5 

(R0,\(R5) 

11$ 

0C.SIZE.R5 

TR5) 

<*t 

C$GRSF 

6 



ERR006 

CIPCLN 

H.DRVCRO),' 1 
GTi)RVT 

10$ 

OCT .AVL,C,UN/"UR5) 

Wl .AVL,D.UNI r (R4) 

R3 



?,-■ 



,L$UNIT 



8t 

4-1 r'CME.R' 

4»1:. .*S0. ,R0 

VMO 

Ir'iV'U 



{START i.TTH LOGICAL UNIT 
{GET POSTER TO IT'S P- TABLE 



I BRANCH TO 12$ If NOT AVAILABLE 

jGET ADDRESS OF 1ST CONTROLLER TABLE 

{SEE ir »JDA ADDHbioES ARE THE SAME, 

IL.R1NCM T c SO, TLSE 

iLG'V AT NEXT CONTROLLER TABLE. 

,SEt if THERE IS ANOTHER CONTROLLER TABLE, 

•*DflXCH I r SO, ELSE 

{REPORT TABLE CONSISTANCY ERROR. 



CLEAN-UP TRAP 



|C.ET OWIVE NUMBEP FROM P- TABLE 

jf'INO THE DRIVE TABL' >'>DRESS 

{BRANCH IF NOT rOLf«"3, dLSE 

jCL.EAR AVAILABLE BIT £N CONTROLLER AND 

{THE DRIVE TABLES. 

ilhCRE'lENT tq next UNIT IN P- TABLE 

»SEE IF ALL P TABLES CHECKED, 

lBrii"lCH IF NOT, ELSE 

{Ar is minutes from nou 

{SET TIME FOR NEXT REPORT 
{EXIT THE INITIALIZE SECTION. 
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1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 



13 
14 
15 
16 
17 
18 
19 
20 



21 
22 
26 

*7 
29 
30 

31 
32 
33 



110140 
110144 
110150 
110154 
110156 
110160 
110164 
110166 
110170 
110174 
110200 
110202 
110204 

110206 
110212 
110216 
110222 

110226 
110232 
110236 
110242 
110246 
110250 
110254 
110262 
110266 
110272 
110276 
110302 
110304 
110310 
110316 
110322 



005037 
005037 
012700 
104462 
103413 
012700 
104462 
103407 
005037 
004137 
066466 
000000 
000434 

012037 
012037 
012037 
012037 

012746 
012746 
013746 
012746 
104437 
062706 
012777 
012701 
012700 
004737 
004737 
104431 
010037 
01773 7 
00503/ 
005037 



064626 
064630 
000114 



000120 



064616 
075664 



064616 
064620 
064622 
064624 

000340 
106230 
064622 
000003 

000010 

000105 154334 

064632 

001604 

104530 

106260 

064412 

154076 064414 

064444 

064442 



I INITIALIZE KW11 CL.OCX, FREE MEMORY AND IP ADDRESS TABLE 
IDLING START OR RESTART COMMANO ONLY 

iCLEAR ELAPSED TIME 



INITl? CLR 


KW.EL 


CLR 


KW,EL*2 


MOV 


♦'L.RO 


TRAP 


CICLCK 


BCS 


1$ 


MOV 


♦'P.RO 


TRAP 


CICLCK 


BCS 


1$ 


CLR 


KW.CSR 


JSR 


Rl.LPNTF 


.WORD 


NOCLOCK 


.WORD 


ARG.CT 


BR 


2* 


11: MOV 


IR0)*,KW,CSR 


MOV 


(RO)*,KW.BRL 


MOV 


(RO)*,KW.VEC 


MOV 


CRO)f .KW.HZ 


MOV 


♦PKI07.-CSP) 


MOV 


#KW1!I,-(SP) 


MOV 


KW.VEC-CSP) 


MOV 


♦3,-(SP) 


TRAP 


CISVEC 


ADO 


♦10.SP 


MOV 


#KW.OUT,QKW.CSR 


MOV 


•STIME.R1 


MOV 


♦ 1V*60. ,R0 


CALL 


SETTO 


2*; CALL 


RESET 


TRAP 


CIMEM 


MOV 


RO.FFREE 


MOV 


CFFREE.FSIZE 


CLR 


THUM 


CLR 


FNUM 



» IF NEITHER. CLEAR CSR STORAGE WORD 
I CALL LPNTF PRINT ROUTINE 
lAOORESS OF ASCIZ STRING 
I ARGUMENT COUNT * 2 



ISTORE DATA RETURNED 



I SETUP KW11 VECTOR ADDRESS 



iSTART THE CLOCK 

jAT 15 rilNUTES FROM NOW 

iSET TIME. FOR NEXT REPORT 

iRESET ALL UOA'S 



jRESEi SIZE 
I INITIALIZE 
l INITIALIZE 



OF FREE MEMORY 
TEST NUMBER TO 
FILE NUMBER TO 



NO 
NO 



TEST 

FILE 



RUNNING 
IN MEMORY 
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lALLOCATE DRIVE TABLES TO MEMORY 



SFQ 0240 



1 

2 

3 

4 


110326 


013737 


064412 064422 


K 


110354 


005077 


154062 


6 


110340 


013700 


002012 


7 


110344 


012701 


000001 


e 


110350 


062701 


000105 


9 


110354 


005300 




10 


110356 


001374 




n 


110360 


004737 


075422 


12 








13 








14 








15 








16 


110364 


013737 


064412 064424 


17 


110372 


005077 


154026 


18 


110376 


005037 


064426 


19 


110402 


012701 


064534 


20 


110406 


012/02 


000010 


21 


110412 


005021 




22 


110414 


OO5S02 




23 


110416 


001375 





INIT2? MOV FFREE.QTABS 

CLR fiOTABS 

MOV LIUNIT.RO 

MOV #i,Rl 

\%\ ADO #<0.SIZE>/2,R1 

DEC RO 

BNE II 

CALL ALOCM 



I STORE START Of DRIVE TABLES AND 

I MARK ZERO END, 

iGET NU1BER Of* LOGICAL UNITS TO RUN, 

iGET INITIAL SIZE OF DRIVE TABLE AND 

|ACCUT*XATE DRIVE TABLE SIZE. 

I SEE IF ANY MORE LOGICAL UNITS, 

jBRANCM IF NOT. ELSE 

I ALLOCATE ALL DRIVE TABLES TO MEMORY. 

I Rl POINTS TO 1ST WORD IN DRIVE TABLE 



i INITIALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZEROS 



INITJj MOV FFREE.CTABS 



Hi 



CLR 


fiCTABS 


CLR 


CTRLRS 


MOV 


♦IPADRS.R1 


MOV 


♦8..R2 


CLR 


(Rl)* 


DEC 


R2 


BNE 


1* 



I STORE START OF CONTROLLER TABLES AND 

iMARK ZEROS END. 

I CLEAR CONTROLLER COUNT 

l Rl -> IP ADDRESS 

i R2 IS A COUNTER 

I CLEAR ENTRY 

I DONG? 

I IF NOT, BRANCH 



nv y\ 
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5FQ 0249 



1 

2 

3 

4 110420 






jUUILO 


CONTROLLER TABLES 


005005 




INIT4: 


CLR 


R5 


5 110422 


005002 






CLR 


Ri? 


6 110424 






1$: 






7 110424 


010200 






MOV 


R2.R0 


110426 
8 
9 110430 


104442 






TRAP 


CloPHRD 


103156 






BCC 


16$ 


10 110432 


013703 


064424 




mov 


CTA8S,R3 


11 110436 


005713 




2%x 


TST 


(R3j 


12 1X0440 


001435 






BEQ 


6* 


13 110442 


021013 






CMP 


(R0),(R3) 


16 110444 

1? 

18 110446 


001017 






BNE 


4$ 


016004 


000004 




MOV 


H,BRL(R0),R4 


19 110452 


0003O1 






SWAB 


R4 


20 110454 


006104 






ROL 


R4 


21 110456 


056004 


000002 




BIS 


M.VECCR0).R4 


22 110462 


020465 


000004 




CMP 


R4.C.VECCR3) 


23 110466 


001004 






BNE 


31 


24 110470 


026063 


000006 0C 31/06 


CMP 


H,BSTCR0),C.BST(R3) 


25 110476 


001461 






BEQ 


HI 


26 110500 

27 

28 110504 


000137 


111212 


3k : 


JMP 


CTA6ER 


016304 


000004 


*t« 


NOV 


C>VEC(R3),R4 


29 110510 


042704 


177000 




BIC 


♦tC<CT.VEC>,R4 


30 110514 


026004 


000002 




CMP 


H.VEC(R0).R4 


31 110520 


001002 






BNE 


5$ 


32 11052? 
33 


000137 


111262 




JMP 


SAMVEC 


34 110526 


062703 


000046 


5*t 


AOO 


*C,3XZ£,R3 


35 110532 


000741 






BR 


2$ 



iCLEAR CUSTOMER DATA FLAG 
iSTART WIT> LOGICAL UNIT 
{GET POIWTF* TO IT'S P-TABLE 



l BRANCH TO 16 * IF NOT AVAILABLE 

iGET ADDRESS CT 1ST CONTROLLER TABLE 

I CHECK IF AN> MORE TABLES 

iBUILD NEW TABLE IF FOUND ZERO WORD 

tCHECK IF SAME UNIBUS ADDRESS, 

iBRANCH IF NOT, ELSE 

I CHECK THAT OTHE* PARAMETERS MATCH. 

iGET BR LEVEL FROM P-TABLE 

I SWAP TO HIGH BYTE 

i SHIFT ONE MORE TO LEFT 

i ADO VECTOR ADDRESS 

, COMPARE VECTOR AND BR LEVELS. 

iBRANCH IF DIFFERENT, ELSE 

iCOMPARE BURST RATES, 

jBRAWCH IF SAME, ELSE 

iFOUND SAME UDA WITH DIFFERENT 

iBR LEVEL, VECTOR AJORS OR BURST RATE. 

:GET VECTOR FROM CONTROLLER TABLE 

lANO 

COMPARE VECTOR ADORESSES. 

iBRANCH IF DIFFERENT, ELSE 

jFOLWO TWO UDA'S WITH SAME VECTOR ADDRESS 

iPOINT TO BEGINNING OF NEXT CONTROLLER 
l TABLE IN MEMORY. 



I /I 
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SFQ 0250 



1 

2 

3 
4 


110534 


012704 


064534 


5 


110540 


020427 


064554 


6 


110544 


101004 




7 


110546 


005724 




e 


110550 


001401 




9 


110552 


000772 




10 








11 


110554 


011044 




12 








13 


110556 


012701 


00O023 


.14 


110562 


004737 


075422 


15 








16 








17 


110566 


011021 




18 


110570 


010221 




19 


110572 


016004 


00OO04 


20 


110576 


000304 




21 


11060C 


006104 




22 


110602 


056004 


000002 


23 


110606 


010421 




24 


110610 


016021 


000006 


25 


110614 


012721 


004037 


26 


110620 


012721 


104520 


27 








28 


110624 


012704 


0C0015 


29 


110630 


005021 




30 


110632 


005304 




31 


110634 


002375 




32 


110636 


005237 


06442$ 



i BUILD NEW CONTROLLER TABLE 



6*5 


MOV 


♦IPADRS.R4 


i 


7*j 


CMP 


R4 I *IPADRS*16. 






BhI 


9* 






TST 


(R4)f 






BCQ 


81 






BR 


7$ 




8J: 


MOV 


(RO), <R4) 




9$; 


MOV 


*<C.SIZE>/2,R1 






CALL 


ALOCM 






MOV 


(R0),(R1)* 






MOV 


R2,(R1)» 






MOV 


H,BRL(R0),R4 






SWAB 


R4 






ROL 


R4 






BIS 


K«VEC(R0),R4 






MOV 


R4.CR1)* 






MOV 


H.BST(R0),(R1)* 






MOV 


♦4037, (Rl)» 






MOV 


♦U0ASRV.CR1)* 






MOV 


♦<C,S1ZE-C\FLG>/2,R4 




10*5 


CLR 


CRD* 






DEC 


R4 






BGE 


10$ 






INC 


CTRLRS 





{GET BEGINNING Of* IP ADDRESS TABLE 
SEE IF ENO Of IP ADDRESS TABlE, 
BRANCH IF SO, ELSE 
DID WE FIND AN OPEN ENTRY ? 
BRANCH IF SO, ELSE 
LOOK AGAIN. 

TAKE WIBUS ADDRESS FROM P- TABLE 
ANO STORE IT IN THE IP ADDRESS TABLE, 
GET ♦ OF ENTRIES IN CONTROLLED TABLE 
AW ALLOCATE A TABLE TO MEMORY. 

RO POINTS TO 1ST WORD P- TABLE 

Rl POINTS TO 1ST WORD IN CONTROLLER TABLE 
STORE UDA IP ADORESS ANO 

LOGICAL. UNIT NUMBER IN THE CONTROLLER TABLE 
GET THE BR LEVEL, 
SWAP TO HIGH BYTE, 
SHIFT ONE MORE TO LEFT, 
ADD VECTOR ADOPESS ANO 
STORE IT IN THE CONTROLLER TABLE. 
S T ORE THE BURST RATE. 
THE «JSR RO' INSTRUCTION ANO 
THE AOORESS OF THE INTERRUPT SERVICE 
ROUTINE IN THE CONT*OLcER TABLE. 
GET » OF ENTRIES TO END OF TABLE, 
CLEAR REST OF TABLE ANO 
ADO ZERO WORD AT ENO. 
LOOP TIL ALL CLE^REO 
KEEP TRACK OF CONTROLLER COUNT 



F4 



Ih'iH.'V 7i 



1 

2 

3 

■•* 

r 
■J 

6 

8 
9 
10 
11 
12 
15 
14 
15 
16 
17 
18 
19 
20 
21 
22 
13 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
54 
35 
36 
37 
58 
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SFQ 0251 



1 .0642 

* 1065? 
110656 
110660 
110662 
110666 
110670 

110674 
110676 
110700 



110706 
110712 
110714 
110720 
110722 
110724 
110730 
110734 
110740 
110742 
110744 
110746 

110754 
) 10762 
110766 
110770 
110774 
110776 
1X1002 



013701 
062703 
012704 
0C5713 

001411 
026033 
001002 
000137 

005304 
001367 
000.137 



110704 010113 



016021 
010221 
016011 
051105 
005111 
042711 
052721 
012704 
005321 
005304 
003375 
012761 

062737 
005077 
005202 
020237 
002613 
012701 
004737 



: BUILD DRIVE TABLES 



064422 

000020 
000010 



0OO010 
111226 

111244 

0000X0 
000012 



157777 
011012 
000100 



1V7777 1777'*4 

000206 0644^2 
15*434 

002012 

oooooi 

075422 



11*: 


MOV 


D'lABS.Rl 




ADD 


«C.DR0,R3 




MOV 


*8.,R4 


12*5 


'-ST 


CR3) 




BEQ 


14$ 




C*f : 


H.DRVCR0),a(R3)> 




BNi£ 


\J4 




JMP 


MLDHER 


13*: 


d:c 


f<4 




BN'\ 


121 




.'MP 


TOOHER 



\*t 



15$; 



Xo$: 



r; . 

BIS 

COM 
SIC 
EIS 
MOV 
CLR 
DEC 
BGT 
MOV 

ADO 
CLR 
INC 
CMP 
BLT 
MOV 
CALL 



Gt.T ADDRESS Of CURRENT DRIVE TABLE 

INOEX TO 1ST DRIVE IN CONTROLLER TABLE 

CET MAXIMUM * Of* DRIVES PER CONTROLLER 

ANY ENTRY TO DRIVE TABLE, 

BRANCH IF NOT, ELSE 

COMPARE DRJVF. NUMBER IN DRIVE TABLE, 

BRANCH IF DIFFERNENT, ELSE 

FOUND TWO P- TABLES WITH SAME DRIVE, 

COUNT DRIVES 

.TF EIGHT DRIVE TABLES EXIST. 
THEN REPORT ERROR 

STORE ADDRESS OF DRIVE TABLE IN 

CONTROLLER TABLE. 

STORE DRIVE NUMBER AND 

LOGICAL UNIT NUMBER IN DRIVE TABLE. 

GET TEST AREA BIT 

SAVE "OR" OF BIT FROM ALL DRIVES 

COMPLIMENT IT 

LOAD DEFAULT PARAMETER BITS 
CLEAR REST OF TABLE 



H.ravcRC).(Ri)* 

R2.CRD* 
H.K r IMCR0),(Rl) 
CR;\R5 
Cftli 

*tf:<l',M. Yl >,(R1) 
•POt^.O'lJ* 

»-o.itz:./r.>-: R4 

P4 

15$ 

'•-l.<D.r.CYL»2-.D.SIZE>(Rl) jMARK CYLIMOERS AT TEST ALL 



♦i>.SIZE,DYABS 

00 TABS 

S2 

R2.LIUNIT 

1$ 

• l.fcl 

ALOCM 



♦NEXT DRIVE TABLE ADDRESS ANO 

I MARK ZERO END. 

j INCREMENT LOGICAL UNIT NUMBER 

i CHECK IF GOT ALL TABLES 

l IF NOT, GO BACK FOR NEXT, ELSE 

iGET 1 WORD TO TERMINATE ALL CONTROLLER 

; TABLES ANO ALLOCATE IT TO MEMORY. 
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INITIALIZE SECTION 



8 
9 

10 
11 
12 
13 
14 
15 



16 
17 
18 
19 
20 
21 
23 
24 
25 
26 
27 



28 
29 
30 
31 
33 
34 
35 
36 
37 



111006 
111012 
111014 
111020 
lliO?2 
111024 
111030 
111032 
111036 
111042 
111044 

111046 
111054 
111056 
111060 
111062 
111066 
111072 
111076 
111100 
111102 
111106 
111110 
111112 
111116 
111120 



111122 
111124 
111126 
111130 
111132 
111134 
111136 
111140 
11114? 
111142 
111150 



032705 
001460 
004137 
065454 
000000 
013705 
010504 
062704 
012701 
012403 
001422 
032763 
001014 
011^46 
011546 
016346 
012746 
012746 
010600 
104417 
062706 
005301 
001354 
062705 
005715 
001343 



104450 
103013 
104443 
000404 
064476 
000120 
064 763 
0O0O01 

032737 
001001 



111152 104444 



CMLCK FOR CUSTOMER WARNING MESSAGE 



020000 
075664 

064424 

000020 
0000 10 

020000 000004 



000002 
065560 

000004 



000012 
000046 



000OO1 0644 7b 



IN T ,T5: 


BIT 


^HM,CYl,^5 




BEQ 


5* 




JSR 


Rl.LPNTF 




,WORD 


INITWA 




.WORD 


AWs.CT 




MOV 


CTABS.R5 


IS- 


MOV 


R5,R4 




ADD 


*C.DR0,R4 




MOV 


W..RX 


2*: 


MOV 


CR4)» ,R3 




BEQ 


4$ 




BIT 


*0.DCY,D,PRMfR3) 




BNE 


3$ 




MOV 


(R3),-(SP) 




MOV 


(R5).-(SP) 




MOV 


D.UNIT(R3),'(SP) 




MOV 


♦INITUB.-CSP) 




MOV 


04,-CSP) 




MOV 


SP.RO 




TRAP 


C»PNTF 




ADD 


«12,SP 


3i: 


DEC 


Rl 




BNE 


2% 


4$: 


ADD 


*C,SIZE,R5 




TST 


(RS) 




BNE 


1$ 




tGET CONFIRMATION TO PRO 




TRAP 


CtMANI 




BCC 


51 




TRAP 


CSGMAN 




BR 


10000$ 




.WORD 


TEMP 




.WORD 


7$ CODE 




.WORD 


INITWC 




.WORD 


1 


mx)o*! 








BIT 


frl.TEMP 




BNE 


5$ 



TRAP 



CIDCLN 



SFQ 0252 



tCMECK IF BIT EVER SET 

l BYPASS IF NOT 

I CALL LPNTF PRINT ROUTINE 

I ADDRESS OF ASCIZ STRING 

j ARGUMENT COUNT * 2 

I GET ADDRESS 1ST CONTROLLER TABLE 

iGET ADDRESS OF POINTER TO DRIVE TABLE 

jGET COUNT OF DRIVE TABLES 
j GET ADDRESS OF DRIVE TABLE 

j CHECK IF CUSTOMER DATA SELECTED 



jCOUNT THE DRIVE TABLES 
l LOOK AT ALL OF THEM 
j MOVE TO NEXT CONTROLLER TABLE 
j SEE IF ANOTHER TABLE AND 
X LOOK AT IT 



I LOOK AT RESPONSE 

j BRANCH IF YES WAS ANSWER 

j DO CLEAN-UP TRAP 



»SAVE CURRENT PARAMETERS TO FREE MEMORY SO EACH TEST CAN USE ALL OF IT 



111154 
11U62 



013737 
013737 



064412 0o44l6 
064414 C64420 



5$: 



MOV FFREF.FMEM 
MOV FSIZE.FMEMS 



I SAVE START ADDRESS 
I SAVE SIZE 
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INITIALISE SECTION 



SFQ 0253 



1 

2 








3 








4 


111170 








111170 


012700 


OOCOOO 




111174 


104441 




5 


111176 


005037 


064656 


6 


111202 


004737 


105612 


30 








31 


?. 11206 


104432 





lEXIF INITIALIZE SECTION 
INI T XX: 



111210 000066 



MOV 

TRAP 

CLR 

CALL 

TRAP 
.WORD 



*PRI00.R0 
CISPRI 
DLL 
CLOSEF 

CIEXIT 
L 10044 -. 



I ERASE DOWNLINE. uOAD DATA 
{MAKE SURE DATA FILE IS CLOSED 



CZUOCEO UOA 6 DISK DRV DIAG MACRO 
INITIALIZE ERRORS 



5 






4 






5 


111212 


010305 


6 


11.1214 


104454 




11 1216 


000001 




111220 


000000 


7 
8 


111222 


074252 


111224 


104444 


9 






10 






11 






12 


111226 


013705 


13 


111232 


104454 




111234 


0OOO02 




111236 


000000 




111240 


074270 


14 






}5 


111242 


104444 


16 






17 






18 






i9 


111244 


013705 


20 


111250 


104454 




111252 


000003 




1U254 


OOOOOC 




U1256 


074306 


21 






22 


111260 


104444 


23 






24 






25 






26 


111262 


010305 


27 


111264 


104454 




111266 


ooooio 




111270 


oooooo 




111272 


074412 


28 






29 


111274 


5 04444 


41 






42 






43 


1112/6 

111276 


104411 



14 
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,SBTTL INITIALIZE ERRORS 

i DIFFERENT VECTORS, BR LEVELS OR BURST RATES FOR ONE CONTROLLER 



SEQ 0254 



CTAHER: 



MOV 
TRAP 
• WORD 
.WORD 
.WORD 

TRAP 



R3.R5 

CiERSF 

1 



ERR001 

CSDCLN 



jTWO P- TABLES FOR SAME DRIVE 



064476 



MLDRERi 



MOV 

TRAP 

.WORD 

.WORD 

.WORD 

TRAP 



TEMP.RS 

C$ERSF 

2 



ERR002 



iGET CONTROLLER ADDRESS 



jDO CLEAN-UP TRAP 



j GET CONTROLLER ADDRESS 



;D0 CLEAN-UP TRAP 



064476 



TOOMER: 



CIOCLN 
j MORE THAN EIGHT DRIVES SELECTS ON ONE CONTROLLER 

.GET CONTROLLER ADDRESS 



MOV 

TRAP 

.WORD 

.WORD 

.WORD 

TRAP 



TEMP.R5 

CIERSF 

3 



ERR003 

CSDCLN 



j TWO l»A»S USE THE SAME VECTOR 



jAMVECi 



L 10044; 



MOV 
TRAP 
.WORD 
.WORD 
■ WORD 

TRAP 
.EVEN 



TRAP 



R3.R5 

CIERSF 

8 



FRROOa 

CSDCLN 



CilNIT 



I DO CLEAN-UP TRAP 



iGET CONTROLLER ADDRESS 



I DO CLEAN-UP TRAP 
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1 .5BTTL AUTODROP SUCTION 

3 • ♦♦ 

£ ; THIS CODF; IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE CODE IK 

5 ; T 't. "ADR" K.H WAS SET. THE LNITCS) UNOER TEST ARE CHECKED TO 

6 } SLl IF" IHEY WI».l RESPOND, THOSE THAT DON'T ARE IMMEDIATELY 

7 ; DROPPED PROM TESTING, 

8 }-• 
9 

10 111300 1.5 AUTO- ; 

11 

18 111300 LIOOVJ: 

111300 104461 TRAP C$AU T Q 



I<4 
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CLt^NUP rUDING SECTION 



SFQ 0256 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

15 

16 

17 

27 

28 

29 
41 
42 
43 



.SBTTL CLEANUP CODING SFCTION 



j THE CLEANUP CODING SECTION CONTAINS THE CODING THAT IS PERFORMED 
} AFTER THE HARDWARE TESTS HAVE BEEN PERFORMED, 



111302 

111302 004737 105612 

111306 022737 000004 064444 

111314 001402 

111316 004737 106260 

111322 



L*CLEAN:: 



H: 



lU 322 
111324 



104432 
000002 



111326 

111326 104412 



L 10046: 



CALL 
CMP 
BbQ 
CALL 



TRAP 
,WORD 

.EVEN 



TRAP 



CLOSE*" 
04 , TNUM 
1$ 
RESET 



CIEXIT 
L 10046 



CJCLEAN 



jCLOSE DATA FILE 
jARE WE DOING TEST 4 ? 
jBRANCH IF SO, DON'T RESET BUS 
, RESET ALL UDA' S 



L4 
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SFQ 0257 



1 
2 
3 
4 
5 
6 

7 

8 1U330 

9 
16 

19 11J30 000167 
'V ■> 000000 

32 
33 
34 1U334 

1)1334 104453 



.S8TTL 0R0P UNIT SECTION 

THE DROP -UNIT SECTION CONTAINS THE CODING THAT CAUSES A DEVICE 
TO NO LONGER BE TESTED. 
I - - 

L$DU: : 



.WORD J*JMP 
.WORD L10047-2-. 



L 100*4 7 j 



.EVEN 



TRAP 



C*DU 



M4 
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SFQ 0258 



1 

2 

3 

4 

5 

6 

7 

8 

9 111336 
10 
19 

20 111336 000167 
111340 000000 
21 
33 
34 
35 111342 

111342 104452 



.SBTTL ADD 



UNIT SECTION 



♦ ♦ 



THE ADD -UNIT SECTION CONTAINS ANY CODE THE PROGRAMMER WISHES 
TO BE EXECUTED IN CONJUNCTION WITH THE ADDING OF A UNIT BACK 
TO THE TEST CYCLE. 



L$AU; i 



.WORD J$JMP 
.WORD L10050-2-. 

.EVEN 



L10050: 



TRAP 



C$AU 



N4 
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SFQ 0259 



C2 
TE 



2 








.SBTTL 


HARDWARE TESTS 


14 
51 
54 111344 








.SBTTL 


TEST 1: 


UNIBUS ADORESSIN 








Tl: j 






59 111344 


012701 


000001 






MOV 


01. Rl 


60 111350 


004737 


076336 






CALL 


TIf4IT 


61 111354 


013737 


064424 


064430 




MOV 


CTABS.TSTTAB 


62 111362 


013705 


064430 




T1NEXT: 


MOV 


TSTTAB.R5 


63 111366 


116537 


000002 


002074 




MOVB 


C,UNITCR5),L*LUN 


64 111374 


005765 


000002 






TST 


C.UNITCR5) 


65 111400 


100010 








BPL 


T1N0W 


67 111402 


062737 


000046 


064430 


T1SKIP: 


ADO 


OC.SIZE.TSTTAB 


68 111410 


005777 


153014 






TST 


STSTTAB 


69 111414 


001362 








BNE 


T1NEXT 


70 111416 


104432 








TRAP 


C*EXIT 


111420 
71 
72 111422 


000776 








.WORD 


L 10051 -. 


004737 


106260 




T1N0W: 


CALL 


RESET 



I INITIALIZE TEST PARAMETERS 

jGET ADDRESS OF 1ST CONTROLLER TABLE 

j GET CONTROLLER TABLE ADDRESS 

j CH£CK IF UNIT AVAILABLE FOR TESTING 

; TEST IF AVAILABLE 

t MOVE TO NEXT CONTROLLER 

} CHECK IF ANOTHER CONTROLLER TABLE 



;RESET ALL UDA' S 




b: 



; 



CZUOCEO UOA 6 DISK DRV OIAG MACRO V05.00 VMdntttdtfty 04 -Jan -84 I6it2 P*o« 204 
TEST 1; IJNIBUS ADDRESSING TEST "" 



SFQ 0260 



1 

2 


111426 








111426 


104402 




3 

4 

5 


111430 


005037 


064636 


111434 


012746 


000340 




111440 


012746 


104510 




111444 


012746 


000004 




111450 


012746 


000003 




111454 


104437 






111456 


062706 


000010 


6 


111462 


011504 




7 


111464 


005714 




8 

9 

10 


111466 


005764 


000002 


111472 


012700 


000004 




111476 


104436 




11 


111500 


005737 


064636 


12 


111504 


001406 




13 


111506 


104455 






111510 


000046 






111512 


000000 






111514 


075044 




14 


111516 


104406 




15 


111520 


000730 




16 


111522 






17 


111522 
111522 


104403 





Tl.l 



TRAP 


c issue 


CIR 


NXMAD 


MOV 


•RRI07, (SP) 


MOV 


•nxhi, csp) 


MOV 


•CRRVEC, -(SP) 


MOV 


#3, (SP) 


TRAP 


CISVEC 


ADO 


•1C.SP 


MOV 


(R5),R4 


TST 


CR4) 


TST 


2(R4) 


MOV 


#€RRVEC,R0 


TRAP 


CICVEC 


TST 


NXMAD 


BEU 


T1G000 


TRAP 


CIERDF 


.W0RO 


56 


.WORD 





.MORO 


ERR036 


TRAP 


CICLP1 


BR 


T1SKIP 


T1GOO0: 




110052} 





I CLEAR MEMORY ERROR FLAG 
I SETUP TIMEOUT ERROR VECTOR 



iGET ADDRESS Of UDAIP REGISTER 
iREAO UDAIP 
I RE AD UOASA 

jRETLflN TIMEOUT ERROR VECTOR 



l CHECK FLAG 



I END TEST NOW 



TRAP 



ct&sue 



C5 



SFQ 0261 



1 
2 

3 










KAKE 


SURE UOA PASSES INTERNAL DIAGNOSTIC 


4 

5 








\ 
J 


MAKE 


SURE UOA CAN SENSE STEP 1 AND 2 


6 

7 111524 








Tl,2; 






111524 


104402 








TRAP 


CISSUB 


8 111526 


005014 








ClR 


(R4) i INIT UOA 


9 111530 


012737 


004000 


105546 




MOV 


♦SA.S1.U0ARSD i 3THP 1 ASSERTED? 


10 111536 


004737 


105410 






CALL 


L0ARSP i WAIT FOR RESPONSE 


11 1115*2 


103410 








8CS 


1* \ IF FAIL, EXIT 


12 111544 


012764 


100000 


000002 




MOV 


•SA.STP.2CR4) | r>ENO STEP 1 


13 1)1552 


012737 


010000 


105546 




MOV 


•SA.S2.U0ARSD j STEP 2 ASSERTED? 


14 111560 


004737 


105410 






CALL 


UOARSP 


15 111564 








1$: 






16 111564 








L 10053 t 






111564 


104403 








TRAP 


CIESUB 



l*\ r 



D5 

C f? u8?BUS D ^DR^IN^ A ?EST CR ° V ° 5 *°° Wedn€!,dtt y 04-J*n-84 16:12 Pan 206 



SFQ 0262 



1 
2 

J 

M 

5 
6 

7 
9 
10 
11 
12 
13 
14 
x5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 



28 
29 
30 
31 
32 
33 



111566 
111566 
111570 
111572 
111574 
111602 
111606 
111610 
111616 
111624 
111630 
111632 
111640 
111642 
111646 
111652 
111660 
111664 
111670 
111672 
111676 
111700 
111700 
111702 
111704 
IK 706 
111710 
111712 
111714 
111716 
111720 
111720 
111720 



1044C? 
011504 

00501* 
012737 
004737 
105444 
016437 
012764 
004737 
001433 
02276a 
001017 
012702 
012703 
016437 
010i?64 
004737 
001413 
020264 
00H05 

104455 
000032 
000000 
074634 
000403 
006302 
005303 
001355 



104403 



I 
J 
J 

Tl,3i 



TEST THE DIAGNOSTIC LOOP MODfc OF ALL UDA'S ON THE SYSTEM 



004000 

105410 

000002 

140000 
106554 



105546 



106650 
O00002 



140000 000002 



000001 
000020 
(T.:o02 
003002 
106554 

J00002 



1% 



106650 2$ 



3$ 



4$ 



51: 

L 10054 i 



TRAP C*BSUB 

MOV (R5),R4 

CLR (R4) 

MOV fSA.Sl.UOARSD 

CALL IJOARSP 

BCS 5$ 

MOV 2(R4),WCHNGD 

MOV ♦<SA.STP»SA,WRP> t 2(R4) 

CALL WCHNG 

BtQ 5$ 

CMP #<SA,STP*SA.WRP>,2(R4) 

8NE 3$ 

MOV *1.R2 

MOV 016., R3 

MOV 2(R4),WCHNGD 

MOV R2.2CR4) 

CALL WCMNG 

BEd 5* 

^M« R2.2CR4) 

BEQ 4$ 

TRAP CIEROF 

.WORD 26 

.WORD 

. WOKD ERR026 

BR 5* 

ASL R2 

DEC R3 

BNF 2$ 



TRAf* CtESUQ 



R4 POINTS TO UOAIP REGISTER 

INITIALIZE THE UOA 

LOOK FOR STEP 1 

WAIT FOR RESPONSE 

IF ERROR, BRANCH 

MOVE OLD PORT CONTENTS TO STORAGE 

INITIALIZE FOR PORT WRAP 

WAIT FOR THE PORT TO CHANGE 

IF ERROR, BRANCH 

COMPARE WITH DATA WRITTEN 

SET UP FOR SHIFTING • V 

SET UP LOOP COUNT 

SAVE OLD PORT CONTENTS 

WRITE PATTERN TO UOASA FOR LOOP 

WAIT FOR UOASA TO CHANGE 

IF ERROR. BRANCH 

COMPARE RO WITH WHAT WAS ECHOED 

IF MATCH, BRANCH 



i BRANCH 

i MOVE THE SHIFTING ONE LEFT BV 1 

j DECREMENT COUNT 

I IF LOOP INCOMPLETE, BRANCH 



E5 
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SFQ 0263 



1 

2 
3 
4 

5 
6 


111722 








111722 


104402 




7 


111724 


011504 




9 


111726 


016503 


000004 


10 


111732 


010302 




11 


111734 


042703 


177000 


12 


111740 


042702 


170777 


13 


111744 


012701 


000011 


14 


111750 


006202 




If, 


111752 


005301 




16 


111754 


001375 




17 


111756 


010237 


106652 


16 


111762 


010346 






111764 


011546 






111766 


004137 


075704 




111772 


065342 






111774 


000004 




20 








21 


111776 


012746 


000000 




112002 


012746 


106252 




112006 


010346 






112010 


012746 


000003 




112014 


104437 






112016 


062706 


000010 


22 


112022 


012700 


000000 




112026 


104441 




23 


112030 


006203 




24 


112032 


006203 




25 


112034 


052703 


100200 


26 


112040 


005C37 


064454 


27 


112044 


005014 




28 


112046 


012737 


004000 105546 


29 


112054 


004737 


105410 


30 


112060 


010364 


000002 


31 


112064 


012700 


0OO012 


32 


112070 


010501 




33 


112072 


062701 


000040 


34 


112076 


0O4737 


104530 


35 


112102 


005737 


064454 


36 


112106 


001016 




37 








38 


112110 


104422 




39 








40 


112112 


005737 


064616 


41 


112116 


001771 




42 


112120 


023765 


064630 000042 


43 


112126 


101041 




44 


112130 


001364 




45 


112132 


023765 


064626 000040 


46 


112140 


103760 




47 


112142 


000433 




4e 


112144 


005037 


064454 



I 
I 
I 

u.4j 



TEST THE INTERRUPTS VECTOR AND BR LEVEL 



1*: 



2$: 



3*t 



TRAP 

MOV 

MOV 

MOV 

BIC 

BIC 

MOV 

ASR 

DEC 

BNC 

MOV 

NOV 

MOV 

J5R 

.WORD 

.WORD 

MOV 

MOV 

MO*' 

MOV 

TRAP 

ADO 

MOV 

TRAP 

ASR 

ASR 

BIS 

CLR 

CLR 

HOV 

CALL 

MOV 

MOV 

MOV 

ADO 

CALL 

TST 

BNE 

TRAP 



TST 

BEQ 

CMP 

BHI 

BNE 

CMP 

BLO 

BR 

CLR 



7$ 



C$BSU8 
CR5),R4 
C,VECCR5),R3 
R3.R2 

♦tCCT.VEC,R3 
*tCCT.BRL,R2 
♦9..R1 

R2 

Rl 

H 

R2.BRLEV 

R5.-(SP) 

CR5),-(SP) 

Rl.LPNTX 

XNT'JTO 

ARG.CT 

#PRIOO,-(SP) 

♦INTSRV.-C3P) 

R3, -CSP) 

♦3. -CSP) 

CISVEC 

♦10, SP 

*PRI00,R0 

ClSPRI 

R3 

R3 

♦<SA STP»SA.INT>,R3 

INTRCV 

(R4) 

♦SA.S1/J0ARSD 

UJARSP 

R3.2CR4) 

♦10., RC 

R5.R1 

•C.T0.R1 

f.cTTO 

INTRCV 

3$ 

CtBRK 

KW»CSR 
2% 

KW.EL*2,C.T0HCR5) 

2$ 

KW.EL,C,T0(R5) 

7$ 
INTRCV 



I R4 POINTS TO UOAIP REGISTER 

\ GET VECTOR ANO BRANCH LEVEL 

I COPY TO R2 FOR BR LEVEL 

I CLEAR UNUSED VECTOR BITS 

I CLEAR ^JUSEO BRANCH LEVEL BITS 

i SET UP TO SHIFT BR LEVEL 

I SHIFT BY ONE BIT 

I COUNT SHIFTS 

i IF INCOMPLETE, BRANCH 

I SAVE THE BRANCH lEVEL 

l PUSH R3 ON STACK 

jPU^H (R5) ON STACK 

iCALL LPNTX PRINT ROUTINE 

I ADDRESS OF ASCIZ STRING 

lARCUMENT COUNT ♦ 2 

I SETUP INTERRUPT VECTOR ADDRESS 



l DIVIDE VECTOR BY 4 FOR UOA INITIALIZATION 

j DIVIDE VECTOR BY 4 FOR UOA INITIALIZATION 

i SET OTHEF BIiS FOR UOA INITIALIZATION 

; FLAG AS NO INTERRUPTS RECEIVED 

I INIT UOA 

j LOOK FOR STEP I COMPLETION 

I UMIT FOR COMPLETION 

: MOVE STEP 1 DATA TO UOA 

tSET UP TIMEOUT OF 10 SECONOS 

iPOINT TO CONTROLLER TABLE 



t SEE IF INTERRUPTED 
i IF SO, EVERYTHING'S 
,>>>>>>>>^>BREAK BACK 



OK, SO BRANCH 

TO MONIT0R<<<<<<<<<< 



i SEE Ir~ CLOCK ON SYSTEM 
j SEE IF TIKrE ELAPSED 



i BRANCH 

j FLAG AS NO INTERRUPTS RECEIVED 



49 

50 
51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 



67 
68 
69 



70 
71 
72 
73 



74 
75 



76 
77 
78 

79 



112150 
112154 
112156 
112162 
112166 
112170 
112172 
112176 
112176 
11?200 
112204 
112206 
1122x0 
112212 
112214 
112216 
112220 
112224 
112226 
112230 
112232 
112232 
112234 
112236 
112240 
112242 

112244 
112244 
112250 
112252 
112254 
112260 
112262 
112264 
112266 
112270 
112272 
112274 
1KJ274 
112300 
112 J02 
112304 
112310 
112314 
112^16 
112520 
1X2320 



012700 
104441 
005064 
012702 
005302 
001376 
012701 

010146 
012702 
006301 
005302 
001375 
0101C0 
104441 
012601 
005737 
001007 
005301 
100362 

104455 
000034 
000000 

074672 
000420 



012700 
104441 
005201 
023701 
001405 
104455 
000035 
000000 
074704 
000404 

004137 
065437 
000000 
016503 
042703 
010300 
104436 

10440V 



000340 

000002 
000144 



000007 
000005 



064454 



000000 
106652 



075704 



000004 
177000 







F5 


Wednesday 04 - 


Jan -84 16:12 Pag 




MOV 


OPRI07.R0 




VRAP 


CISPRI 




CLR 


2CR4) 




MOV 


*100,,R2 


4*: 


DEC 


R2 




BNE 


4$ 




MOV 


#7. ,R1 


5$: 








MOV 


Rl.-CSP) 




MOV 


#5. ,R2 


6$: 


ASL 


Rl 




DEC 


R2 




BNE 


6$ 




MOV 


Rl.RO 




TRAP 


CISPRI 




MOV 


(SP)^Rl 




TST 


INTRCV 




BNE 


8$ 




DEC 


Rl 




BPL 


5$ 


7$: 








TRAP 


CIF-RDF 




.WORD 


28 




.WORD 







.WORD 


ERR023 




BR 


10$ 


8$: 








MOV 


*PRI0O.R0 




TRAP 


C$3PRI 




INC 


Rl 




CMF 


BRLEV.R1 




BEQ 


9$ 




TRAP 


C$ERDF 




.WORD 


29 




.WORD 


n 




.WORD 


ERR02'J 




BR 


10$ 


9$; 








JSR 


Rl.LPNTX 




.WORD 


INTSU 




.WORD 


ARG.CT 


10$ j 


MOV 


C.VEC(R5),R5 




BIC 


CtCCT.VEC,R3 




MOV 


R3,R0 




TRAP 


c$cvrc 



SFQ 0264 



WRITE SECOND STEP TO UOA 

SET UP DELAY SO WE KNOW WE'Rt INTERRUPTED 

DECREMENT COUNT 

IF INCOMPLETE, BRANCH 

Rl IS PROCESS PRIORITY LEVEL 

I PUSH Rl ON STACK 
SET UP FOR SHIFTING PRIORITY 
SHIFT PRIORITY 
DECREMENT SHIFT COUNT 
IF INCOMPLETE, BRANCH 



iPOP STACK INTO Rl 
SEE IK INTERRUPT RECEIVED 
IF SO. BRANCH 
DECREMENT PRIORITY LEVEL 
IF ALL LEVELS UNTESTED, BRANCH 



l BRANCH 



; SO PRIORITY • BR LEVf.l 

j SEE IK BR LEVEL MATCHES PRIORITY 

j IF SO, BRANCH 



j BRANCH 

jCALL LPNTX PRINT ROUTINE 
t/V)DRES5 OF ASCIZ STRING 
I ARGUMENT COUNT * 2 
{ GET VECTOR ADDRESS 
j CLEAR UNUSED BITS 



L 10055 t 



TRAP 



C$ESU6 



G 



,5 
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SFQ 0265 



1 

2 


112522 






112322 


104402 


3 


112324 


005004 


4 


112326 


004 737 


5 


112332 






112332 


104403 



104612 



T1.5: 



L1O056; 



TRAP 


CiBSUB 


CUR 


R4 


CALL 


UOAINT 



TRAP 



l INITIALIZE UOA WITH SMALLEST 

» RING BUFFER AND INTERRUPTS DISABLED 



C»ESUB 



H5 
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SFQ 0266 



1 
2 

5 
4 
5 
6 
7 

6 112346 
112346 



112334 
112334 
112336 
112342 



T1.6: 



104402 
012704 
004737 



104403 



126400 
104612 



L100S7; 



TRAP 

MOV 
CALL 



TRAP 



CIBSU6 

♦ <SA.STPf<5*SA.MSl^<5+SA.CMl>>,R4 
UDAINT 



c$esub 



I INITIALIZE UOA WITH RING BUFFER 
j LARGE ENOUGH TO COVER NORMAL 
jHOST COMM AREA PACKET AND BUFFER 
j SPACE (A 5 IN MESSAGE LENGTH AND 
|A 5 IN COMMAND LENGTH) 



15 
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5EQ 0267 



10 
27 
28 
29 

30 



112350 
112350 
112352 
112356 
112362 
112366 
112372 
112374 
112400 
112400 
112404 
112410 
112410 
112412 



112416 
1X3416 



104402 
013746 

013746 
012701 
004737 
001402 
004737 

012637 
012637 

104403 
000137 



104401 



11.7 



064412 
064414 
000001 
076532 

076626 

064414 
064412 



111402 



1$ 



L 10060 j 



U00511 



TRAP 


CIBSUR 


MOV 


FFREE, (SP) 


MOV 


FSI2E.-CSP) 


MOV 


«l f Rl 


CALL 


RUNDM 


BF.Q 


1* 


CPLL 


RESPOM 


MOV 


C5P)*,FSIZE 


MOV 


(SP)* .FFREE 


TRAP 


CJESUB 


JMP 


T1SKIP 


.EVEN 





l ,PUSH FFREE ON 5TACK 
i jPUSH FSIZE ON STACK 
I RUN DM PROGRAM IN 
I ONE CONTROLLER ONLY 



i tPOP 
1 1 POP 



STACK 
STACK 



INTO FSIZE 
INTO FFREE 



TRAP 



C1ETST 



J5 



SFQ 0268 



1 

2 
3 


112420 






8 


112420 


012701 


000002 


9 


112424 


004737 


076336 


10 


112430 


013737 


064424 


11 








12 


112436 


004737 


106260 


13 


112442 


013746 


064412 




112446 


013746 


064414 


14 


112452 


012701 


00CKU 


IS 


112456 


004737 


076532 


16 


112462 


001402 




1/ 


112461 


004737 


076626 


18 


112470 








112470 


C12637 


064414 




! 12A 74 


012637 


064412 


19 


1125 30 


062737 


000046 


20 


112506 


005777 


151716 


21 


11251Z 


001351 




38 








39 








40 


112514 








112514 


104401 





.SBTTu TEST 2i DISK RESIDENT DIAGNOSTIC TcfT 



064430 



T2;: 



1*: 



2$: 



064430 



MOV 


*2, Rl 


CALL 


UNIT 


MOV 


CT4BS.TSTTAB 


CALL 


RESET 


MOV 


FFREE, ~(SP) 


MOV 


FSIZE. -CSP) 


MOV 


*1»R1 


CALL 


RUNOM 


BEQ 


2$ 


CALL 


RESPDM 


MOV 


CSP)*, FSIZE 


MOV 


(SP^.FFREE 


ADD 


#C. SIZE, TST TAB 


TST 


8TSTTAB 


BNE 


1$ 


.EVEN 





j INITIALIZE TEST PARAMETERS 

iGET ADDRESS TO 1ST CONTROLLER TABLE 

{RESET ALL UOA' S 
llPUSH FFREE ON STACK 
j jPUSH FSIZE ON STACK 
l RUN DM PROGRAM IN 
I ONE CONTROLLER ONLY 



mPOP STACK INTO FSIZE 

jjPOP STACK INTO FFREE 

iMOVE TO NEXT CONTROLLER 

I CHECK IF ANY MORE CONTROLLER TABLES 



L 10061 



41 



TRAP 



CJETST 



I<5 

TEST !? 0ISK 6 FUN^TI0N V TEST G MACR ° V05,0 ° W « d ™ sda Y 04~Jan~84 16:12 Page 212 SFQ 0269 

.SBTTL TEST 3: DISK FUNCTION TEST 

T3; i 

MOV *3,R1 j INITIALIZE TEST PARAMETERS 

CALL TINIT 

064430 MOV CTABS,TSTTAB ,GET ADDRESS OF 1ST TABLE ADDRESS 

MOV CTRLRS.R1 ,RUN DM PROGRAM ON ALL CONTROLLERS 

CALL RUNDM I AT ONCE 

BEQ 1$ 

CALL RESPDM 
1$: 

.EVEN 

L 10062: 

TRAP C*ETST 
35 



1 

2 
3 


112516 






8 


112516 


012701 


000003 


9 


112522 


004 737 


0763H6 


10 


112526 


013737 


064424 


11 


112534 


013701 


064426 


12 


112540 


004737 


076532 


13 


112544 


001402 




14 


112546 


004737 


076626 


15 


112552 






32 








33 








34 


U2552 
112552 


104401 





L 



5 
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SFQ 0270 



3 
4 
5 112554 






.SBTTL 


TEST 4j 


DISK EXERCISER 








T4:: 








13 112554 


022737 


000004 064444 




CMP 


♦4 , TNUM 




15 112562 


001053 






BNE 


T4STRT 




16 112564 


022737 


000002 064440 




CMP 


OICONT.IFLAGS 




17 112572 


00104 7 






BNF. 


T4STRT 




18 112574 


0C5037 


064440 




CLR 


IFLAGS 




19 112600 


013704 


064650 




MOV 


LBUFS.R4 




?C 112604 


001423 






BEQ 


LOGCHK 




21 1126C6 


004137 


075664 




J"R 


Rl.LPNTF 




112612 


066543 






.*oao 


L0GM1 




112614 


000000 






.WORD 


ARG.CT 




22 112616 


005037 


064650 




CLR 


LBUFS 




23 112622 


012405 




LOGOUT : 


MOV 


(R4)f ,R5 




24 112624 


004 737 


103250 




CALL 


PNTERR 




25 112630 


062704 


000104 




ADO 


*<HC.BSZ-2>,R4 




26 112634 


020437 


064652 




CMP 


R4.LBUFN 




2 7 112640 


1C3770 






BLO LOGOUT 




28 112642 


004137 


075664 




JSR 


Rl.LPNTF 




1 12646 


066575 






. UORD 


L0GM2 




112650 


000000 






,WO«D 


ARG.CT 




29 112652 

30 

31 112674 


000410 






BR 


T4C0N 




032737 


001000 064400 


LOGCHK : 


BIT 


fSM.LOG.SFPTBL^SO 


BIT 


32 112662 


001404 






BEQ 


T4C0N 




33 112664 


004137 


075664 




JSR 


Rl.LPNTF 




112670 


066622 






.WOPD 


L0GM3 




112672 


000000 






.WORD 


ARG.C1 




34 112674 


005737 


064450 


T4CGN: 


TST 


URNING 




35 112700 


001404 






BEQ 


T4STRT 




36 112702 


004737 


076626 




CALL 


RESPDM 




37 112706 


000137 


113240 




JMP 


T4WAIT 





{CHECK IF TEST 4 WAS IN PROGRESS 

j BRANCH IF NOT 

j CHECK IF HERE BY CONTINUE COMMAND 

I BRANCH IF NOT 

j CLEAR FLAGS FOR NEXT TIME HERE 

j GET LOG BUFFER POINTER 

} IF ZERO. NONE EXISTS 

j PALL LPNTF PRINT ROUTINE 

} ADDRESS OF ASCIZ STRING 

I ARGUMENT COUNT * 2 

; CLEAR START ADDRESS TO ERASE BUFFER 

{GET CONTROLLER TA3LE ADDRESS 

{PRINT ERROR REPORT 

;BUMP POINTER 10 NEX1 ENTRY 

{CHECK IF AT END 

{PRINT ALL ENTRIES 

j CALL LPNTF PRINT ROUTINE 

{ADDRESS OF ASCIZ STRING 

{ARGUMENT COUNT * 2 



{CHECK IF LOG ENABLED 

{CALL LPNTF PRINT ROUTINE 

{ADDRESS OF ASCIZ STRING 

{ARGUMENT COUM » 2 

{CHECK IF ANY CONTROLLERS STILL RUNNING 

{RESTART IF NOT 

{CONTINUE BY RESPONDING TO REQUESTS 

{END OF TEST WHEN DONE 
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SFQ 0271 



1 

2 
3 
10 112712 






* 


START 


TEST 


012701 


000004 


T4STRT? 


MOV 


04, Rl 


12 112716 


004737 


076336 




CALL 


TINIT 


13 112722 


032737 


000014 064440 




BIT 


*ISTRT!IREST,IFLAGS 


14 112730 


001521 






BEQ 


T4RUN 


15 112732 


032737 


000200 064400 




RIT 


0SM.MAN,SFPTBL*SO.BIT 


16 112740 


001463 






BEQ 


T4DEF 


17 112742 


104450 






t:iap 


CIMANI 


3 8 112744 


103055 






BCC 


T4DEFW 


20 112746 


012701 


000004 




MOV 


04, Rl 


21 112752 


020137 


064442 




CMP 


Rl.FNUM 


22 112756 


001406 






BEQ 


11 


23 112760 


005005 






CLR 


R5 


24 112762 


004737 


105630 




CALL 


RDREC 


25 112766 


103002 






BCC 


1$ 


26 112770 
28 


000137 


076424 




JMP 


UNITE 


29 
30 








{INPUT 


PARAMETERS 


31 112774 


005037 


064452 


1$: 


CLR 


UCNT 


32 113000 


013705 


064424 




MOV 


CTABS,R5 


33 113004 


012702 


000010 


T4PRM1: 


MOV 


*8.,R2 


34 113010 


010504 






MOV 


R5.R4 


35 113012 


062704 


000020 




ADD 


*C.DR0,R4 


36 113016 


012403 




T4PPM2: 


MOV 


(R4)*.R3 


37 113020 


001416 






BEQ 


T4PRM4 


38 113022 


032763 


100000 000002 




BIT 


*0T.AVi_,D.UNITCR3) 


39 113030 


001010 






BNE 


T4PRM3 


41 113032 


004737 


002122 




C\LL 


STORAG 


45 113036 


022763 


000020 000006 




CMP 


016..D.PATCR3) 


46 113044 


001002 






PNE 


T4PRM3 


47 H3046 


005237 


064452 




1 *C 


UCNT 


48 113052 


005302 




T4PRM3; 


DEC 


R2 


49 113054 


00136C 






BNE 


T4PRM2 


50 113056 


062705 


000046 


T4PRM4: 


ADD 


♦C.SIZE.R5 


51 113062 


005715 






TST 


CR5) 


52 113064 


00134 7 






BNE 


T4PRM1 


53 113066 


012701 


064554 




MOV 


0PAT16C.R1 


55 113072 


004737 


002124 




CALL 


STORAGE 


60 113076 


000436 






BR 


T4RUN 



{INITIALIZE TEST PARAMETERS 

{HERE FROM OPERATOR COMMAND? 

j RUN WITH PREVIOUS PARAMETERS IF NEW PASS 

j MANUAL INTERVENTION MODE? 

j IF NOT, SET UP DEFAULT PARAMETERS 



I Rl - T4QUEST FILE NUMBER 

; IS IT ALREADY LOADED? 

; IF SO, BRANCH 

I ELSE R5 - ADJUSTED ADDRESS 

; READ IN FILE 

; IF OK, BRANCH 

j ELSE, ERROR 



I CLEAR COUNT OF UNITS USING PATTERN 16 
{GET ADDRESS OF 1ST CONTROLLER TABLE 
{GET COUNT OF DRIVE TABLES 
jGET FIRST DRIVE TABLE POINTER 

{GET DRIVE TABLE ADDRESS 

;G0 TO NEXT CONTROLLER IF NONE 

{SEE IF TO BE TESTED 

{ASK QUESTIONS 



;COl*JT DRIVE TABLES 
{GO LOOK AT NEXT 
;G0 TO NEXT CONTROLLER 
{ IF THERE IS ONE 

j Rl -> PAT16C FOR INPUT 
{ ASK LAST QUESTIONS 



N5 
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SFQ 0272 



NOW GET DATA PATTERN 16 IF SELECTED BY ANY DRIVE 
GIVE WARNING MANUAL INTERVENTION NOT ALLOWED 



113100 
113100 
113104 
113106 



004137 
065605 
000000 



075664 



T4DEFW: 



JSR 

.WORD 

.WORD 



Rl.LPNT* 

T4WARN 
ARG.CT 



{CALL LPNTF PRINT ROUTINE 
, ADDRESS OF ASCIZ STRING 
{ARGUMENT COUNT * 2 
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SFQ 0^73 



1 

3 

4 


113110 


013705 


064424 


5 


113114 


012702 


000010 


6 


113120 


010504 




? 


113122 


062704 


000020 


e 


113126 


012403 




9 


113130 


001415 




10 


113132 


062703 


000004 


11 


113126 


042713 


157777 


12 


113142 


052723 


011012 


13 


113146 


012700 


000067 


14 


113152 


005023 




15 


113154 


005300 




16 


113156 


001375 




1? 


113160 


005302 




Id 


113162 


001361 




19 


113164 


062705 


000046 


20 


113170 


005715 




21 


113172 


001350 




22 








23 








24 








25 


113174 


006137 


064440 


26 


113200 


042737 


177757 064440 


36 


113206 


013737 


064424 064430 


3? 


113214 


013701 


064426 


3S 


113220 


0O4737 


076436 


40 


113224 


001405 




41 


113226 


013737 


064424 0644 50 


46 


113234 


0O4737 


076o26 


47 


113240 


032737 


001000 064400 


48 


113246 


001402 




49 








50 


113250 


10442? 




51 


113252 


000772 




52 


113254 






53 


113254 


104424 




54 


113256 


104432 






113260 


000002 




71 








72 








73 


113262 








U3262 


104401 





SET UP DEFAULT PARAMETERS 



T40EF ; 


MOV 


CTABS,R5 


T4DEFA: 


MOV 


#e..R2 




MOV 


R5.R4 




ADD 


#C.DR0,R4 


T40EFD: 


MOV 


(R4)..R3 




BEQ 


T4DEFE 




AOO 


♦0.PRM.R3 




BIC 


#'C<D>DCY>,(R3) 




BIS 


#00EF.(R3)* 




MOV 


♦55,, RO 


T40EFCJ 


CLR 


(R3)» 




DEC 


RO 




BNE 


T4DEFC 


T4DEFDI 


DEC 


R2 




BNE 


T4DEFB 


T40EFE: 


ADD 


K.SI7F..R5 




TST 


CR5) 




BNE 


T4DEFA 




tSTART 


TEST 


T4RUN: 


ROc 


IFLAGS 




BIC 


♦tC<ISTRTH>,IFLAGS 




MOV 


CTA8S.TSTTAB 




MOV 


CTRLRS.R1 




CALL 


RNT4DM 




BEQ 


T4WAIT 




MOV 


CTA8S.TSTTAB 




CALL 


RESPDM 


T4WAXT: 


BIT 


♦SM.LOG»SFPTBL*SO.BIT 




BEQ 


T4EXIT 




TRAP 


C»BRK 




BR 


T4WA1T 


T4EXITt 








TRAP 


CIDRPT 




TRAP 


Of KIT 




.WORD 


L 10063 -. 




.EVEN 




L10063: 







iGET AUDREYS OF 1ST CONTROLLER TABLE 
iGET COUNT OF ORIVE TABLES 
iGET nr.ST DRIVE TABLE POINTER 

iGET DRI» TABLE ADDRESS 

tGO VO NCXT CONTROLLER IF NONE 



tCOUNT DRIVE TABLES 
iGO LOO*' AT NEXT 
iGO TO NEXT CONTROLLER 
i IF THERE IS ONE 



jCLEAR FLAG 1 : FOR NEXT TIME HERE 

iGET AOORESS OF 1ST CONTROLLER TABLE 
iRLrt DH PROGRAM ON ALL CONTROLLERS 
\ AT ONCE 

I MAKE SURE TSTTA8 MAS CONTROLLER INFO 

iCMECK IF LOG IS ENABLED 

lEXIT IF NOT 

,»>>>>> >%»>BREAi< BACK TO MONI TOR< <<<<<'<< < 

iWAIT TILL STOPPED Br CONTROL C 
iPRINT A STATISTICAL REPORT 



74 



TRAP 



OETST 



o /- 
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C6 



SFQ 0274 



2 






15 






14 






42 






44 






45 






4fo 






4? 






48 






49 






50 






SI 






52 






53 


1 1 3264 

113266 


000032 


55 




000000 


56 




000002 


57 




0000O4 


58 




OOOC06 


59 




000010 


60 




000012 


61 






62 




020000 


64 






65 


113266 


000031 




113270 


113352 




113272 


160000 




11327A 


177774 


66 






67 


113276 


CG1031 




11S300 


113400 




113302 


000004 




1)3304 


000774 


68 






69 


113306 


002052 




113310 


113407 




J.13312 


177777 




113314 


000004 




113316 


000007 


70 






71 


113320 


003052 




113322 


113420 




113324 


177777 




113326 


000000 




113330 


000077 


72 






73 


113332 


004052 




113334 


113442 




113336 


177777 




113340 


000000 




113342 


000377 


75 






76 






77 


113344 


005130 




113346 


113452 




113350 


020000 



.TITLE PARAMETER CODING 

.SBTTL HARDWARE PARAMETER CODING SECTION 



THE HARDWARE PARAMETER COOING SECTION CONTAINS MACROS 
THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. TMF 
MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE 
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE 
MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS 
WITH THE OPERATOR, 



•WORD L 10064 -LIHARD/2 



79 



LIHARD; 






H.U8A 


• 




H.VEC 


" 2 




H.BPl. 


- 4 




H.BST 


- 6 




H.DRV 


• 10 




H.PRM 


■ 12 




HH.CYL 


•• BIU3 




.WOW) 


TICOOE 




.WORD 


MSGUBA 




.WORD 


TILOLIM 




.WORD 


TIHILIM 




.WORO 


TICOOE 




.WORD 


MSGVEC 




.WORD 


TILOLIM 




.WORD 


TIHILIM 




.WORO 


TICOOE 




.WORO 


MSG8RL 




.WORD 


-1 




.WORD 


TILOLIM 




.WORD 


TIHILIM 




.WORO 


TICOOE 




.WORD 


MSGBST 




.WORD 


-1 




.WORO 


TILOLIM 




.WORO 


TIHILIM 




.WORD 


TICODE 




.WORD 


MSGLDR 




.WORD 


-1 




.WORD 


TILOLIM 




.WORD 


TIHILIM 




.WORD 


TICOOE 




.WORO 


MSGCST 




.WORD 


HM.CYL 




,EVEN 





lUNIBUS ADDRESS 
lUOA VECTOR 
iBR LEVEL 
iBURST RATE 
IDRIVE NUMBER 
(PROGRAM PARAMETERS 

I TEST CUSTOMER DATA AREA 
iPRINT 'UNIBUS ADDRESS OF UOA? 



iPRINT 'VECTOR?' 



jPRINT 'BR LEVEL? 



iPRINT 'UNIBUS BURST RATE? 



jPRINT 'DRIVE 0? 



jPRINT 'EXERCISE ON CUSTOMER DATA AREA 
1 IN TES T 4?' 



i M-. 
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D6 



SFQ 0275 



113352 



L 10064: 



80 

84 113352 


125 


116 


111 


MSGU6A: 


.ASCIZ 


\UNIBUS ADDRESS OF UD 


85 113400 


126 


105 


103 


MSGVECt 


♦ASCI* 


\ VECTORS 


86 113407 


102 


122 


040 


MSGBRL: 


.ASCIZ 


\BR LEVELN 


87 113420 


125 


116 


111 


MSG8ST: 


.ASCIZ 


\UNIBUS BURST RATE\ 


88 113442 


104 


122 


11) 


HSGLDR: 


.ASCIZ 


\DRIVE *\ 


90 113452 


105 


130 


10b 


MSGCSTt 


.ASCIZ 


\EXERCISE ON CUSTOMER 


92 

96 










♦ EVEN 




106 















DATA AREA IN TEST 4\ 



i-U 
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L6 



SCQ 0276 



1 
2 
3 

4 

5 
6 

7 

8 

9 

10 

11 

12 

14 
15 
16 
25 
26 
27 
28 
29 



.SBTTL SOFTWARE PARAMETER CODING SECTION 



♦ ♦ 



THE SOFTWARE PARAMETER COOING SECTION CONTAINS MACROS 
THAT ARE USED BY THE SUPERVISOR TO BUILU P- TABLES. THE 
MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE 
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE 
MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS 
WITH THE OPERATOR. 



113524 
113526 



000030 

000000 
000002 
000004 

0O0200 
000400 
001000 
040000 



LISOFT; 
SO. EL 
SO. XL 
SO. BIT 

SM.MAN 
SM.SSF 
SM.LOG 
SM.IW 



.WORD L10065-L$SOFT/2 



-- BIT07 

•• BIT08 

-- BIT09 

-- BIT14 



lERROR LIMIT 

j DATA TRANSFER LIMIT (MEGABITS) 

jSXNGLE BIT ANSWERS 

l MANUAL INTERVENTION MODE 

I SUPPRESS SOFT ERRORS 

j ERROR LOG ENABLED 

j INITIAL WRITE 
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F6 



SFQ 0277 



7 
8 
9 

11 
12 



15 
14 
15 



16 
17 



18 
19 



20 
21 



32 

33 
37 
40 
42 
43 
44 
45 
46 
47 
56 
60 
69 
84 
85 
100 



113526 

113530 
113532 



113534 
113536 

113540 
113542 
113544 
113546 
113550 



113552 
113554 

113556 
113560 
113562 

113564 
113566 
113570 

113572 
113574 
113576 

113600 
113602 
113604 

113606 

113606 
113673 
1137S5 
113756 
113772 
114054 
114112 
114144 



114166 



114306 

iv no 

114312 



002130 
113606 
000200 



000003 
113673 

000052 
113756 
177777 
000001 
177777 



001052 
113772 
177777 

oooooo 

177777 

002130 
114054 
0O040O 

002130 
114112 
040000 

002130 

114144 
001000 



105 
122 
OOO 
105 
122 
123 
104 
105 



000050 

114332 
0000 10 



116 
105 

122 
105 
125 
1)7 

116 



L 10065: 

124 S.MAN: 
115 S.MES: 



122 
101 
120 
040 
101 



S.EL- 

S.XL: 

S.SSF*: 

S.IU: 

S.LOG: 



.WORD 
.WORD 
.WORD 



.WORD 
.WOfiD 

,WORO 
.WORD 
.WORD 
.WORD 
.WORD 



.WORD 
.WORD 
.WORD 
.WORD 
.WORD 

.WORD 
.WORD 
.WORD 

.WORD 
.WORD 
.WORD 

.WORD 

.WORD 
.WORD 
.EVEN 



.ASCIZ 

.ASCIZ 

.BYTE 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.foClZ 

.EVEN 



TICODE 

S.MAN 

SM.MAN 



TICODE 
S.MES 

T$C0DE 

S.EL 

-1 

TILOLIM 

TIHILIM 



TICODE 

S.XL 

-1 

TILOLIM 

TIHILIM 

TICOOE 

s.ssf 
SM.ssr 

TiCOOE 

S.IW 

SM.IW 

TICOOE 

S.LOG 
SM.LOG 



{PRINT 'ENTER MANUAL INTERVENTION MODE 
t FOR SPECIAL DIAGNOSIS?' 



I PRINT 'REMAINING SOFTWARE QUESTIONS 
j APPLY TO TEST 4 ONLY' 



{PRINT 'ERROR LIMIT? 



iPRINT 'READ TRANSFER LIMIT IN MEGABYTES 
j - FOR NO LIMIT?' 



{PRINT 'SUPPRESS PRINTING SOFT ERRORS?' 



{PRINT 'DO INITIAL WRITE ON START." 



{PRINT 'ENABLE ERROR LOG?' 



\ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSISN 
\REMAINING SOFTWARE QUESTIONS APPLY TO TEST 4 ONLY\ 



\ERROR LIMIT\ 

\READ TRANSFER LIMIT IN MEGABYTES 
\SUPPRESS PRINTING SOFT ERRORS\ 
\D0 INITIAL WRITE ON START\ 
\ENABLE ERROl? LOG\ 



- FOR NO LIMIT\ 



IPATCH; : 



LILASTu 



.REPT 40. 

.EVEN 

.WORD TITREE 

Mono TISIZE 
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G6 
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1 
14 
16 



17 
16 
19 
20 
21 
22 
23 
25 



14512 
14314 
14316 
1431* 
14?20 
14322 
14324 
14326 
14330 
14332 



000000 
000006 

172150 
000154 
000005 
000077 
000000 
000000 

000001 





.WORD 









.WORD 


L10070 


,/2-l 


L 10066: 










.WORD 


172150 






.WORD 


154 






.WORD 


5. 






.WORD 


63. 






.WORD 


0. 






.WORD 


0. 




L10070; 








.END 









UNIBUS ADDRESS 
VECTOR ADDRESS 
BR LEVEL 

UNIBUS BURST RATE 
DRIVE NUM8ER 
COSTUMER DATA AREA 



PARAMETER COOING MACRO V05.00 Wednesday 04>Jan-84 16tl2 Paoe 221-1 
Symbol tftble 



H6 



SFQ 0279 



ADR 

ALOCM 

APRINT 

APRIZ 

ARG.CT 

ASS 

ASSEMB 

Al 

A? 

A3 

A4 

BAS 

BASLN 

BASL1 

BASL2 

BASL3 

BASNO 

BA5N1 

3ASN2 

BASN3 

BASN4 

BELL 

BITO 

BITOO 

BIT01 

BIT02 

BIT03 

BIT04 

BIT05 

BIT06 

BIT07 

BIT08 

BIT09 

BIT1 

BIT10 

BIT11 

BIT12 

EIT13 

BIT14 

BIT15 

BIT.? 

BIT3 

BIT4 

BIT5 

BIT6 

BIT7 

BIT8 

BIT9 

BLDCMO 

BLOCO 

BLDC1 

BOE 

BRLEV 

CALR1 

CALR2 

CAL3J 

CALR4 



000020 
075*22 
104472 
104506 
000000 
100000 
000010 
000001 
000002 
000020 
000040 
067047 
067050 
066775 
067013 
067032 
066651 
066670 
066714 
066734 
066754 
000007 
000001 
000001 
000002 
000004 
000010 
000020 
00O340 
000100 
00O2O0 
000400 
001000 
000002 
002000 
004000 
010000 
020000 
040000 
100000 
000004 
000010 
000020 
000040 
000100 
000200 
000400 
001000 
104124 
104164 
104172 
000400 
106652 
101726 
101754 
102052 
102066 



CALR5 

CALR6 

CALR7 

CALR8 

CALR9 

CF.ATN- 

CF.MSC- 

Cr.OTH- 

CF.SHD- 

CF.THS- 

CF.576- 

CLOG 

CLOSEF 

CLRBFL 

CLRBUF 

CON, A 

C0N.A1 

C0N.A2 

CON.D 

CON.H 

CON.N 

C0N.N1 

CON.O 

CON.QU 

CON.QX 

CON.R 

C0N.R1 

CON. 5 

CON. SI 

CR 

CRLF 

CTABER 

CTABS 

CTRLRS 

CT.AVL 

CT.BRL 

CT.CMD 

CT.MSG 

CT.REQ 

CT.RN 

CT.UNT 

CT.U50 

CT.VEC 

CIAU 

CI AUTO 

CIBRK 

CIBSEG 

CIBSUB 

CICEFG 

CICLCK 

CICLEA 

CtCLOS 

CICLPl 

CICVEC 

CIOCLN 

CIDOOU 

CIDRPT 



102142 
102220 
102234 
102252 
102270 
000200 
000100 
000040 
000002 
000020 
000001 
105550 
105612 
104304 
104256 
076062 
076066 
076110 
07611;* 
076124 
076150 
076154 
076136 
076042 
076060 
076172 
076214 
076230 
076234 
000015 
065042 
111212 
064424 
064426 
100000 
007000 
000004 
000010 
000020 
000002 
000077 
000040 
000777 
000052 
000061 
000022 
000004 
000002 
000045 
000062 
000012 
000035 
000006 
000036 
000044 
000051 
000024 



CIDU 

CREDIT 

CIERDF 

CIERHR 

CIERRO 

CIERSF 

CIERSO 

CIESCA 

CIESEG 

CIESUB 

CIETST 

CIEXIT 

CIGETC 

CIGETU 

CIGMAN 

CIGPHR 

CIGPLO 

CIGPRI 

CSTNII 

CIINLP 

CI HANI 

CIMEM 

CIMSG 

CI OPEN 

CIPNTB 

CIPNTF 

CIPNTS 

CIPNTX 

CIQIO 

CIR06U 

CIREFG 

CIRESE 

CIREVI 

CIRFLA 

CIRPT 

CISEFG 

CISPRI 

CISVEC 

CITPRI 

C.BST 

C.DRO 

C.DR1 

C.DR2 

C.0R3 

C.DR4 

C.0R5 

C.0R6 

COR/ 

C.FLG 

C.HCOM 

C.JAD 

C.JSR 

C.REF 

C.SIZE 

C.TO 

C.TOH 

C.UADR 



000053 
000003 
000055 
000056 
000060 
000054 
000057 
000010 
000005 
000003 
0OO001 
000032 
000026 
000027 
000043 
000042 
000030 
000040 
000011 
000020 
000050 
000031 
000023 
000034 
000014 
000017 
000016 
000015 
000377 
000007 
0OOOh7 
000033 
000003 
000021 
000025 
000046 
000041 
000037 
000013 
000006 
000020 
000022 
000024 
000026 
000030 
000032 
000034 
000036 
000014 
000016 
000012 
000010 
000044 
000046 
000040 
000042 
000000 



C.UNIT 


- 000002 


C.VEC 


■ 000004 


DDEF 


- 011012 


DFPTBL 


064356 


DIAG 


- in-! n 


DIAGMC* 


• 000000 


DIVIDE 


102704 


DIVIO 


102742 


DLL 


064656 


DLLADR 


064666 


DLLDR 


064660 


DLLNAM 


064674 


DLLR 


064664 


DLLSIZ 


064672 


DLLV 


064662 


OMTRST' 


• 001000 


DMMAIN 


• 000040 


DMOVRL ■ 


• 000004 


DMPROG 


064432 


DHTRLN 


■ 000000 


DONE 


101722 


DSPSI2- 


■ 000017 


DTABS 


064422 


DT.AVL 


• 100000 


DT.INT 


■ 000077 


DUP 


■ 001000 


DU,DFL' 


■ 02COO0 


DU.FTL- 


• 050000 


DU.INF 


■ 030000 


DU.QUE 


■ 010000 


DU.SPC' 


■ 060000 


DU.TER 


■ 040000 


D.BB • 


• 000010 


D.BB01- 


■ 000012 


D.8B02- 


• 000016 


D.BB03 


■ 000022 


D.BB04' 


' 000026 


D.BB05- 


• 000032 


D.BB06' 


■ 000036 


D.fc*0? 


■ 000042 


D.BBr»8> 


' OO0046 


D.BBO\ 


« 000052 


0.B81O- 


» 000056 


D.BBil- 


■ v 00062 


L.RB12« 


• 0O066 


D.bBl3- 


■ CKXK^ n 


D.BB14- 


• 0000 7© 


0,6815- 


• 000102 


D.8B16- 


■ 000106 


D.BCYL- 


• 000154 


D . BE - 


• 000040 


D.BEC - 


■ 000)12 


D.BGN1- 


■ 000114 


D.BGN2- 


• 000124 


0.BGN3- 


■ 000134 


D.BGN4« 


■ 000144 


D.CYL • 


' 000400 



D.DC 

D.DCA 

D.DCY 

D.DRV 

O.ECC 

C.ECCC 

O.ECYL 

D.EN01 

D.EN02 

D.EN03 

D.END4 

D.HERR 

D.IW 

D.PAT 

D.PRM 

D.RET 

D.RO 

D.SEEK 

D.SEQ 

D.SERN 

D.SERR 

D.SIZE 

D,TR 

D.UNIT 

D.WC 

D.WCA 

D.WO 

D.XFRR 

D.XFRW 

. ZERO 

EF.BBR 

EF.BBU 

EF.CON 

EF.LOG 

EF.NEU 

EF.PWR 

F.F.RES 

EF.SEX 

EF.STA 

EN 

EO 

ERRBLK 

ERRC 

ERRD 

ERRLIM 

ERRMC 

ERRMES 

ERRME1 

ERRKSG 

ERRrlSL 

ERRMSX 

ERRN6R 

ERRTY^ 

ERRVEC- 

ERR. 57- 

ERR.TB 

ERR.TN 



000002 
000001 
0200CO 
000000 
010000 
000176 
000160 
000120 
000130 
000140 
000150 
000170 
040000 
000006 
000004 
001000 
004000 
000174 
OOOIOO 
000200 
0O0172 
000206 
000020 
000002 
000010 
000004 
002000 
000166 
000164 
140200 
0O0200 
000100 
000036 
000040 
000035 
000034 
0OO037 
000020 
000040 
040000 
140000 
064410 
076304 
076316 
065245 
101470 
101250 
065101 
064406 
101356 
101464 
064404 
0644C2 
000004 
OOOOU 
076252 
075250 
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16 



SFQ 0260 



ERR001 

ERR002 

ERR003 

ERR004 

ERR005 

ERR006 

ERR007 

ERR008 

ERR014 

ERROcl 

ERRf-22 

ERH023 

ERR024 

ERR025 

ERR026 

ERR027 

ERR028 

ERR029 

ERR030 

ERR031 

ERR032 

ERR033 

ERR034 

ERR035 

ERR036 

ERR037 

ERR038 

F.RR23A 

ERR23B 

ERR23C 

EVL 

EIEND - 

EILOAD* 

FDATA 

FFREE 

FXLOPN 
FM6M 

FNEMS 

FMERR 

FN At IE 

FNUM 

FRMTT 

FS 

FSIZE 

FWORO 

FIAU 

F iAUTO 

FIBGN 

FJCLEA 

F$DU 

FIENO 

FiHAPO 

FIHU 

FIINIT 

FiJMP 

FIMOD 

F*MSG 



074252 
074270 
074306 
074324 
074336 
074400 
074350 
074412 
074362 
74430 
074470 
074516 
074602 
074616 
074634 
074654 
074672 
074704 
074720 
074734 
074746 
074764 
074772 
075000 
075016 
075030 
075044 
074536 
074562 
074570 
000004 
002100 
C 00035 
064472 
064412 
064474 
064416 
064420 
075410 
064456 
064442 
065037 
100000 
064414 
106150 
000015 
000020 
000040 
0OO007 
0OO016 
0O0041 
000004 
000013 
000006 
000050 
000000 
000011 



G 

G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 



FIPROT- 


■ 000021 


F$PWR • 


■ 000017 


FJRPT « 


■ 000012 


FiSEG ■ 


■ 000003 


F*SOfT« 


■ 000005 


FISRV > 


• 000010 


Fisue - 


■ 000002 


F$SW ' 


• 000014 


FITEST- 


• 000001 


GETCDN 


1024 30 


GETCNT 


102364 


GETCNX 


102370 


GETCXX 


102436 


GTORVT 


102274 


GTT452 


076500 


GICNTO- 


■ 000200 


GIOELM- 


- 000372 


GIDISP- 


■ 000003 


GIEXCP- 


■ 000400 


G$HILI« 


■ 000002 


GILOLI- 


■ 000001 


GSNO < 


■ 000000 


GIOFFS- 


' 000400 


G90FSI- 


- 000376 


GIPRMA- 


■ 000001 


GIPRMD- 


• 000002 


GIPRML- 


■ 000000 


GIRAOA- 


» 000140 


G$RAD6> 


■ 000000 


GIRAOD* 


• 000040 


GIRADL.< 


' 000120 


GIRADO- 


■ 000020 


GIXFER' 


- 000004 


GIYES ■ 


• 000010 


HCOMM 


075446 


HC.BF1« 


• 000100 


HC.BF2- 


• OO02O6 


HC.BSZ' 


• 000106 


HC.CCT' 


• 000012 


hc.cev' 


■ 000014 


HC,CMO« 


■ 000010 


HC.CPK- 


- 000020 


HC.ESZ- 


■ 000004 


HC, INT< 


• 000000 


Hc.rsz« 


• 000004 


HC.MCT- 


■ 000006 


HC.MEV- 


■ 000014 


HC . MPK • 


' 000020 


HC.MSG" 


■ 000004 


HC.PSZ- 


' 000060 


HC.RSZ- 


• 000004 


HC ?IZ- 


■ 000314 


HELP ■ 


• 000000 


HM.CYL' 


■ 020000 G 


HOE 


100000 G 


H.BRL • 


' 000004 


H.BST • 


• 000006 



H.DRV 

H.PRM 

H,UBA 

H.VEC 

IBE 

ICONT 

IDU 

IER 

IFLAGS 

INITBL 

INITWA 

iNirwe 

INITWC 

IN1TXX 

INIT1 

INIT2 

INIT3 

INIT4 

INIT5 

INTRCV 

INTSRV 

INTSTO 

INTST1 

IPAORS 

IRF.ST 

ISR 

ISTRT 

ISTRTH 

IXE 

XIAU 

IIAUTO 

IICLN 

XIDU 

IIHRD 

IIINIT 

IIMOO 

IIMSG 

IIPROT 

IIPTAB 

IIPWR 

IIRPT 

IISEG 

IISETU 

IISFT 

IISRV 

iisue 

IITST 

JUMP 

KTBASA 

KTBASO 

KTMEM 

KW.BRL 

KW.CSR 

KW.EL 

KW.HZ 

KU.OUT 

KUtVEC 



000010 
000012 

oooooo 

000002 
010000 
000002 
000040 
020000 
064440 
105276 
065454 
065560 
064763 
111170 
110140 
110326 
110364 
110420 
111006 
064454 
106252 
065342 
065437 
064534 
000004 
000.100 
000010 
000020 
004000 
000041 
000041 
000041 
000041 
000041 
000041 
000041 
C0OO41 
000040 
000O41 
000041 
000041 
000041 
000041 
00O041 
000041 
000041 
000041 
000167 
0644 34 
064436 
064640 
064620 
064616 
064626 
064624 
000105 
064622 



G 
G 
G 
G 

G 



G 

G 
G 
G 
G 



G 



KW11I 

LBUFE 

LBUFN 

LBUFS 

LOOM 

LDNEXT 

LF 

LOAD 

L0A06 

LOADDM 

LOADER 

L.0ADE1 

L0ADT1 

LOE 

LOG 

LOGCHK 

L0GM1 

L0GM2 

L0GM3 

LOGOUT 

LOT 

LPNT 

LPNTB 

LPNTF 

LPNTS 

LPNTX 

LT1L1 

LT1L2 

LT11 

LIACP 

LIAPT 

LIAU 

LIAUT 

L IAUTO 

LICCP 

LICLEA 

LICO 

LIDEPO 

LIDESC 

LfDESP 

LIDEVP 

LIDISP 

LIDLY 

LIDTP 

LIDTYP 

LIDU 

LIDUT 

LIDVTY 

LIEF 

LIENVI 

LIERRT 
LIETP 

LIEXP1 
LIEXP4 
LIEXP5 
LIHARD 
LIMINE 



106230 
064654 
064652 
064650 
076554 
076606 
000012 
104006 
103600 
103410 
104120 
104110 
103674 
040000 
000001 
112654 
066543 
066575 
066622 
112622 
000010 
075722 
075674 
075664 
075714 
075704 
103716 
103744 
103730 
002110 
002036 
111336 
002070 
111300 
002106 
111302 
002032 
002011 
064 72* 
002076 
002060 
064 344 
002116 
002040 
002034 
111330 
002072 
064700 
002052 
002044 
064402 
002102 
002046 
002064 
002066 
113266 
002120 



LIHPCP 


002016 


G 


LIHPTP 


002022 


G 


LIHW 


064356 


G 


LIICP 


002104 


G 


LIINIT 


107636 


G 


LILADP 


002026 


G 


LILAST 


114312 


G 


LILOAD 


002100 


G 


LILUN 


002074 


G 


LIMREV 


002050 


G 


LI NAME 


002000 


G 


LIPRIO 


002042 


G 


LIPROT 


107630 


G 


LIPRT 


002112 


G 


LIREPP 


002062 


G 


LIREV 


002010 


G 


LIRPT 


106654 


G 


' ISOFT 


113526 


G 


L JSPC 


002056 


G 


LISPCP 


002020 


G 


LISPTP 


002024 


G 


LISTA 


002030 


G 


LISW 


064374 


G 


LtTEST 


002114 


G 


LITIML 


002014 


G 


LIUNIT 


002012 


G 


L10000 


064372 




L10001 


064402 




L 10002 


074266 




L 10003 


074304 




LI 0004 


074322 




1. 10005 


074334 




L10006 


74346 




L10007 


074360 




L10010 


074376 




L10011 


074410 




L10012 


074426 




L10013 


074466 




L10014 


074514 




L10015 


074600 




L10016 


C74614 




L10017 


74632 




L 10020 


074652 




L10021 


c 74670 




L 10022 


L 74 702 




L 10023 


074716 




L10024 


074732 




L 10025 


074 744 




L 10026 


074762 




L10027 


074 7 70 




L10030 


074776 




L10031 


075014 




L10032 


75026 




L 10033 


075042 




L1C034 


075054 




L 10035 


7 5406 




L 10036 


104516 
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J6 



SFQ 0281 



L 10037 

L10O40 

L10O41 

L 10042 

L10044 

L10O45 

L 10046 

L10O47 

L 10050 

L10051 

L10052 

L10053 

L 10054 

L10055 

L 10056 

L 10057 

L 10060 

L10061 

L 10062 

L10063 

L10064 

L10065 

L 10066 

L 10070 

MC 

MO 

MO . CMP 

NO. CUB 

.10. ERR 
MO. EXP 

MD. FEU 

MO. IMF 

MO.NXU 

MD.PrtI 

MO. RIP 

MO.SCH 

MO.SCL 

MO. SEC 

MO. SFQ 

MO.SER 

MO.SPD 

MO.SSH 

MO. SUP 

K).VOL 

MD.WBN 

M0.U6V 

MEMFIL 

MESSAG 

NF.SSG 

MIDRER 

MM 

MSCP 

MSGBRL 

MSGB5T 

MSGCSf 

MSGLDR 

MSGPKL 



104526 

106250 

106256 

107626 

111276 

111300 

111326 

111334 

111342 

112416 

111522 

111564 

111720 

112320 

112332 

112346 

112410 

112514 

112552 

113262 

113352 

113606 

114316 

114332 

000314 

000125 

O400O0 

000010 

010000 

100OOO 

000001 

00000? 

00000 J 

C00001 

0C0001 

004000 

002000 

000100 

0OO020 

000400 

000001 

000200 

000004 

0O0OO2 

000100 

000400 

077426 

101610 

0*5713 

111226 

000377 

OOOOOO 

113407 

M3420 

113452 

113442 

075174 



MSGPKT 

MSGUBA 

MSCVEC 

MX 

MXFERE 

MXf'ERP 

MXFERX 

Ml 

M2 

M3 

M4 

NCON 

NCONF 

NCONS 

NOCLOC 

NXMAO 

NXMI 

ONEFIL 

OP. ABO 

OP.ACC 

OP.AVA 

OP.AVL 

OP. CCO 

OP. CMP 

OP.DUP 

OP.ELP 

OP. END 

OP.ERS 

OP. ESP 

OP. FLU 

OP.GCS 

OP.GSS 

OP.GUS 

OP.MRD 

OP.MUR 

OP.ONL 

OP.RO 

OP.RLC 

OP.RPL 

OP.RSO 

OP. sec 
OP. SEX 
OP.SHC 
OP.SSO 
OP. SUC 

op.ur 

OSTRE 

OSTRNG 

OIAPT^ 

0*AU - 
OJBGNR- 

OtBGNS- 
0$DU • 
OIERRT- 
OiGNSW- 
OfPOIN- 
0*SETU- 



075150 

113352 

113400 

000252 

101142 

065170 

101140 

000004 

000010 

000100 

0O0200 

07537* 

076024 

076002 

066466 

064636 

104510 

000001 

OOOOOi 

000020 

000100 

000010 

000021 

000040 

000101 

000003 

000200 

000022 

000002 

000023 

0OO002 

000001 

000003 

000030 

000031 

000011 

000041 

CO0103 

0O0024 

000005 

000004 

0O00O7 

000 1U? 

0O0004 

000012 

000042 

076040 

07577? 

OOOOOO 

OOOOOO 

000001 

000001 

OOOOOO 

000001 

000001 

000001 

000001 



PAT16C 

PAT16W 

PB 

PF 

PNT 

PNTERR 

PNTNUM 

PNTNUS 

PNTPKL 

PNTPKT 

PR I 

PRINTC 

PR 100 

PRI01 

PRI02 

PRI03 

PRI04 

PRI05 

PRI06 

PRI07 

PS 

PTYPE 

PX 

P.BCNT 

P. BUFF 

P.CMST 

P.CNCL 

P.CNTF 

P.CNTI 

P.CPSP 

P.CRF 

P.CTMO 

P.CYLS 

P.DEXT 

P.DFLG 

P.OMDT 

P.OPRG 

P.OTMO 

P.ELGF 

F.FBBK 

P.FLGS 

P.GRPS 

P.HSTI 

P.HTMO 

P . LBN 

P.MEOI 

P. Mi. UN 

P. MOO 

P.OPCD 

P.OTRr 

P.OVRL 

P.RBN 

P.RBNS 

P.RCTC 

P.RCTS 

P.RGTD 

P . RGOF 



064554 
064556 
075566 
075542 
001000 
103250 
102442 
102450 
075106 
C 75056 
002000 
075506 
OOOOOO 
000040 
000100 
000140 
000200 
000240 
000300 
000340 
075636 
075770 
075612 
000014 
000020 
000020 
000022 
000016 
000024 
000042 
OOOOOO 
000020 
000050 
000014 
000017 
0OO024 
000020 
000024 
000034 
000034 
000011 
000046 
000020 
000020 
000034 
000034 
000014 
000012 
000010 
C00014 
'XX>034 
000014 
000056 
000057 
000054 
000034 
000040 



P.SHST- 


000042 


P. SHUN- 


000040 


P.STS • 


000012 


P.TIME- 


000C24 


P.TRKS- 


000044 


P.UADR- 


000020 


P.UNFL- 


000016 


P. UNIT- 


000004 


P.UNSZ- 


000044 


P.UNTI- 


000024 


P.USEF- 


000022 


P.VRSN- 


000014 


P.VSER- 


000050 


RDOAT 


106004 


ROOLL 


105570 


RDERR 


106172 


RDREC 


105630 


RDST 


105672 


RDSTS 


105670 


RESE^ 


106260 


RESPCT 


076640 


RESPOM 


076626 


RG.FLG- 


040000 


RG.OWN- 


100000 


RNTIM 


065045 


RNTIME 


106362 


RNTIMX 


106542 


RNTIM1 


065070 


RNTIM2 


065076 


RNT40M 


076436 


RPTCT 


106764 


RPTCTN 


107232 


RPTOT 


107004 


RPTDTN 


107226 


RPTMD2 


107603 


RPTMSO 


107534 


RPTMSG 


107262 


RPTMSH 


107316 


RPTXX 


107242 


RSPDRP 


077036 


RSPOSP 


077360 


RSPERR 


077122 


RSPIN 


077054 


RSPMWR 


077074 


RSPNRP 


077022 


RSPNTO 


076766 


RSPNXT 


767 70 


RSPOU 


077142 


RSPOUT 


077256 


RSP0U2 


077324 


RSP0U3 


07 7 532 


RSPPTU 


077*34 


RSPPT2 


077144 


R5PPT3 


077^14 


RSPRPT 


07 7020 


RSPTM 


76 72'. 


RSPTMO 


076754 



RSP.CK 


105366 


RSP.S1 


105314 


RSP.S2 


105322 


RSP.S3 


105342 


RSP.S4 


105360 


RUNOM 


076532 


RWOROT 


106110 


RWRDE1 


106216 


SAMVEC 


111262 


SA.A2 


• 001000 


SA.BST' 


' 000374 


SA.CMO- 


' 034000 


SA.CME' 


■ 000070 


SA.CM1' 


• 001000 


SA.CNT* 


• 000360 


SA.CTP- 


■ 003400 


SA.DI ■ 


■ 000400 


SA.ERC* 


■ 003777 


SA.ERR' 


• 10O000 


SA.GO * 


' 000001 


SA.INE' 


■ 003200 


SA.INT- 


- 000200 


SA.LFC« 


• 000002 


SA,MCV< 


■ 000017 


SA.MSE- 


■ 000007 


SA.MSG- 


■ 003400 


SA.MS1' 


■ 000400 


SA.NV • 


■ 002000 


SA.NVE- 


• 000400 


SA.PRG' 


» 000001 


SA.STE- 


■ 000200 


SA.STP' 


■ 100000 


SA.S1 - 


■ 0O40O0 


SA,S2 • 


• 010000 


SA.S3 • 


' 020000 


SA.S4 « 


040000 


SA.TST' 


100000 


SA.VCE- 


• 000177 


SA.VEC- 


0OO177 


SA.WRP- 


• 040000 


SEKERE 


101000 


SETOO 


104542 


SET01 


104550 


SET02 


1045^ 


SETTO 


104530 


SFPTBL 


064374 G 


SM.IU ■ 


040O00 G 


SM.LOG- 


OOl^OO G 


SM.MAN' 


000200 G 


SM.SSF- 


000400 G 


SNDCMO 


104210 


SN0.S1 


105300 


SNO.S? 


105304 


SN0.S3 


105310 


SO. BIT - 


000004 


SO. EL » 


OOOOOO 


50. XL < 


000002 
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S5TEP4 

STIME 

STLDOM 

STORAG 

ST0SI7 

ST. ABO 

ST. AOL 

ST.AVL 

ST.CMO 

ST. CMP 

ST.CNT 

ST. DAT 

ST.DIA 

ST. DRV 

ST.HST 

ST.MFE 

ST.MSK 

5T.0TL 

ST. SUB 

ST. SUC 

ST.WPR 

SVCG8L 

SVCINS 

SVCSUB 

SVCTAG 

SVCTST 

SILSYM 

S.EL 

S.IWI 

S.LOG 

S.MAN 

S.MES 

S.SSF 

S.XL 

TEMP 

TIEXIT 

T INDEX- 

T1NIT 

TINITE 

TNAMES 

TNUM 

TOOMER 

TSTTAB 

TTYOUT 

TVPCNT 

TY.U50- 

TY.U52- 

T$ARGC- 



105406 
064632 
076542 
002122 
062220 
000002 
000400 
000004 
00000 I 
000007 
0OO012 
OOOOIO 
000037 
000013 
000011 
000005 
00003 ' 
000003 
000040 
000000 
00OO06 
000000 
000000 
000000 
000000 
000000 
010000 
113756 
114112 
114144 
113606 
113673 
114054 
113772 
0644 76 
076422 
000006 
076336 
076424 
076274 
064444 
111244 
064430 
075662 
064532 
0OOO02 
000001 
000004 



HCQOE 

TIERRN 

T4EXCP 

TIFLAG 

TIFREE 

T*GMAN 

TIHILI 

TILAST 

T*LOLI 

TILSYM 

TiLTNO 

TINEST 

TINSO 

T$NS1 

T*NS2 

TiPCNT 

TiPTAB 

TIPTHV 

T$PTNU 

1ISAVL 

TISEGL 

T*SIZE 

TISUBN 

TiTAGL 

WAGN 

TITEMP 

TITEST 

TMSTM 

TiTSTS 

Tt$AU 

TMAUT 

TMCLE 

TMDAT 

TMDU 

TMHAR 

TMHU 

TMINI 

TMMSG 

TMPC 

TMPRO 

TMPTA 

TMRPT 

T$$SOF 

TMSRV 

TMSUB 

TMSW 

T$$TES 

Tl 



002130 
000035 

oooooo 

000040 
114332 
OOOOOO 
177777 
000001 
OOOOOO 
010000 
000004 
177777 
OOOOOO 
0OO0C5 
000002 
OOOOOO 
010067 
0OOO01 
OOOOOl 
177777 
177777 
OOOOIO 
OOOOOO 
177777 
010071 
OOOOOO 
000004 
177777 
OOOOOl 
010050 
010045 
010046 
01O070 
010047 
010064 
010000 
010044 
010035 
OOOOOl 
010043 
010067 
010042 
010065 
010041 
010060 
010001 
010063 
111344 G 



T1G00D 


111522 


T1MSIZ 


077416 


T1NEXT 


111362 


T1N0W 


111422 


71SKIP 


111402 


Tl.l 


111426 


T1.2 


111524 


T1.3 


111566 


T1.4 


111722 


T1.5 


112322 


T1.6 


112334 


T1.7 


112350 


T2 


112420 G 


T2CMD 


077702 


T2CMDE 


100340 


T2CMDH 


077716 


T2CMDN 


10026? 


T2CMDQ 


100074 


T2CMDR 


100236 


T2CM0V 


100162 


T2CM0W 


100312 


T2CM0X 


100334 


T2CMD0 


077736 


T2CMD2 


1OOO10 


T2CM03 


100172 


T2CMD9 


077722 


T2CMS1 


066056 


T2CMS5 


066445 


T20LL 


077536 


T2DR 


064646 


12GN01 


103142 


T2GND2 


103144 


T2GN03 


103204 


T2GNE 


103240 


T2GNUM 


103122 


T2GNX 


103234 


T2PNT 


103050 


T2PNTB 


103040 


T2PNT0 


103112 


T2PNT0 


103070 


T2PNTU 


103010 


T2UARN 


065757 


T2WR0 


064644 


T2WRR 


064642 


T3 


112516 G 


T4 


112554 G 


T4BB1 


100654 


T4BB1E 


100702 



T4BB2 


100704 


T4BB2C 


100732 


T4C0N 


112674 


T4DEF 


113110 


T4DEFA 


113114 


T4DEFB 


113126 


T4DEFC 


113152 


T4DEFD 


113160 


T4DEFE 


113164 


T4DEFW 


113100 


T4EXIT 


113;>54 


T4MPRM 


100352 


T4MXFR 


101002 


T40PT7 


064760 


T4PRM1 


113004 


T4PRM2 


113016 


T4PRM3 


113052 


T4PRM4 


113056 


T4RUN 


113174 


T4SEEK 


100762 


T4S0FT 


100734 


T4STRT 


112712 


T4UPRM 


100374 


T4UPRX 


100652 


T4WAIT 


113240 


T4UARN 


065605 


UAM 


000200 G 


UCNT 


064452 


UDAINT 


104612 


UOAIST 


105070 


UOARSD 


105546 


UOARSP 


105410 


UOASRV 


104320 G 


UF.CMR- 


OOOOOl 


UF.CMW- 


000002 


UF.INA- 


040000 


UF.RPL- 


100000 


UF.SCH- 


004000 


UF.SCL- 


002000 


UF.WBN- 


000100 


UF.WPH- 


020000 


IT ,WPS- 


001000 


UF.576- 


000004 


URNING 


064450 


URUN 


064446 


UTOTST 


101144 


UT0T1 


101156 


UT0T1A 


101210 



UT0T2 


101214 


UT0T3 


101236 


UT0T4 


101244 


U52EXT 


064526 


WAITMS 


104320 


WCHNG 


106554 


WCHNGO 


106650 


XFRU 


074215 


XMSG1 


073543 


XMSG2 


073577 


XPKT1 


073644 


XPKT2 


074135 


XSA 


074164 


X$ALWA- 


OOOOOO 


XtFALS* 


000040 


X*OFFS- 


000400 


XITRUE- 


000020 


XI 


067160 


X1A 


067061 


X14 


070061 


X2 


067254 


X2A 


067061 


X21 


070650 


X22 


070765 


X23A 


071123 


X23B 


071431 


X24 


071445 


X25 


071635 


X26 


072006 


X27 


072174 


X28 


072321 


X29 


072371 


X3 


067323 


X3A 


067061 


X30 


072662 


X31 


07^775 


X32 


073117 


X35 


073230 


X36 


073310 


X37 


073426 


X38 


070460 


X4 


067406 


X5 


067725 


X6 


067573 


X7 


067775 


X8 


067660 


)v8A 


067061 


JPATCH 


x!4166 



. ABS. 114332 000 
OOOOOO 001 
Errors detected: 



CRW.I.GBL.ABS.OVR) 

(RW,I,LCL,REl,CON) 



*** Assembler statistics 
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Work file writes; 367 

Size of worK- file: 29429 Words C 115 Pages) 

Size of core pool: 17152 Words ( 67 Pages) 

Operating system; RT-11 (Under RSTS/E) 

Elapsed time; 0C:04:35.C8 
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*PATCH 

Al 

A2 

A3 

A4 

ADR 

ALOCM 

APRINT 

APRIZ 

ARG . CT 



ASS 



AS^EMB 

BAS 

BASL1 

BASL2 

BASL3 

BASLN 

BASNO 

BASN1 

BAS^ 

BASN3 

BASN4 

BELL 

BITO 

BITOO 

BIT01 

BIT02 

BIT03 

BIT04 



220- 
1- 
1- 
1- 
1- 
88- 
108- 
170- 
170- 
106- 
106- 
106- 
106- 
106- 
106- 
106- 
106- 
106- 
106- 
106- 
130 
138 
143 
149 
183 
191 
213 
1 
1 
83 
85 
103 
106 
138 
162 
186 
213 
220 
83 
103 
103 
103 
103 
103 
103 
103 
103 
103 
103 
88 
88 
88 
88 
88 
88 
88 



84* 
23* 
24* 
27* 
28* 
57* 
17* 
15* 
18 
27 
44 
61* 
92 
106 
-115* 
-132* 
-166 
-183 
-187* 
-200* 
-45 
-55* 
-26* 
-7 
-29 
-12 
-28 
-40* 
-285 
-364 
-8 
-29 
-113 
-30 
-88 
-63 
-2 
-23 
-374 
-96* 
-93* 
-94* 
-95* 
-98* 
-84* 
-8'* 
-8/* 
-88* 
-91* 
bO 
57* 
-57 
-57 
-57 
57 
-57 



1-34 
1-35 
1-34 
1-35 



1-44 
1-45 
1-46 
1-47 



1-203 
1-285 
1-564 
1-646 



83-359 
83-360 
83-S61 
83-362 



83-428 103-26 

83-429 103-27 

83-430 103-30 

83-431 103-31 



109-16 192-11 194-14 195 -08 



170-20* 
106-27 
106-44* 
106-61* 
106-92 
106-106 
106-115* 
106-132* 
106-166* 
106-183* 
106-187* 
106-200* 
130-45 
138-55* 
143-26* 
149-7 
183-29 
191-12* 
213-28* 
1-42 
1-366 

83-365 

85-9 
103-30 
115-17 
138-60 
162-92 
186-75 
213-10 
220-38 

83-374 
106-199 
106-200 
106-200 
106-196 
106-200 
148-7 
115-18 
115-19 
115-20 
115-23 

98-26 

88-57* 

88 -57* 

88-57* 

88-57* 

88-57* 



106-27* 106 
106-48 106 
106-83 106 
106-92 106 
106-106* 106 
106-119 106 
106-136 106 
106-169 106 
106-187 106 
106-187* 106 
106-200* 106 
130-454 
138-57 
148-7 
149-7 
183-29* 
196-6 
213-33 

1-43 

1-450 
83-366 
85-10 
103-31 



115-22 

140-26 

169-22 

186-89 

214-7 

220-39 

148-7 

149-7 

148-7 
149-7 



101-23 



130 
138 
148 
149 
183 
196 
213 
1 
1 
63 
87 
103 
117 
140 
173 
186 
214 
220 



27* 

48* 

83 

92* 

106* 

119 

136* 

169* 

187 

187* 

200* 

45* 

57* 

7 

7 

29* 

6* 

33* 

44 

564 

426 

14 

32 

19 

41 

7 

122 

19 

49 



106 
106 
106 
106 
106 



106 
106 
106 



148-7 



149-7 



106-31 
106-53 
106-83 
106-92* 
106-110 

106-119* 106 

106-140 106 
106-176 
106 187 
106-200 

106-200* 106 

130-45* 130 

142-55 142 

148-7 148 

149-7* 149 

183-34 183 

207-18 207 

215-5 215 

1-45 1 

1-646 1 

83-427 83 

97-15 98 

103-33 103 

117-42 118 

140-61 140 

173-18 173 

186-150 186 

214-40 214 

220-76 220 



148-7 



31 

53 

83* 

92* 

110 

119* 

140* 

176 

187 

200 

200* 

45* 

55 

7 

7* 

34 

18 

5* 

46 

727 

428 

27 

42 

1 

69 

32 

179 

54 

83 



149-7 



106-31* 

1 06-53 

).06-83* 

106-96 

106-110 

106-123 

106-153 

106-176 

106-187 

106 ;?oo 

112 47 

130-111 

142-55* 

148-7 

149-7* 

183-34* 

207-18 

1-47 

l-eii 

83-'29 
99-20 
103-85 
120-24 
140-74 
173-64 
190-49 
216-27 



149-7 



200-15 
104-12 
200-15 
104-12 



104-52 
104-52 



106-42 106-113 216-38 
106-42 106-113 216-38 



106-31* 106 
106-53* 106 
106-83* 106 
106-96 106 
106-110* 106 
106-123* 106 
106-153* 106 
106-176 106 
106-187 106 
106-200 106 
112-47* 114 
130-111* 138 
142-55* 143 
148-7* 148 
149-7* 149 
183-34* 186 
207-18* 207 



1-48 
83-357 
63-430 
101-6 
103-90 
121 -30 
142-48 
173 73 
191-23 
216-28 



1 
83 
83 
101 
104 
128 
142 
174 
195 
216 



35 

•53* 

88 

96 

110* 
127 
158 
176 
187 
200 
26 
55 
26 
7* 
7* 
50 
18* 

49 

358 

431 

7 

12 

28 

57 

92 

39 

38 



106-35 106 
106-53* 106 
106-88 106 
106-96* 106 
106-110* 106 
106-127 106 
106-158* 106 
106-176* 106 
106-187 106 
106-200 106 
114-26* 130 
138-55 138 
143-26 143 
148-7* 148 
149-7* 183 
186-50 186 
207-18* 207 



1-50 
83-359 
83-432 
103-24 
104-20 
129-39 
159-1 
178-12 
196-22 
218-74 



35* 106 
57 106 
88 106 
96* 106 
115 106 
127* 106 
162 106 
176* 106 
187* 106 
200 106 



36 
55 
26 
•7* 
25 



1 
83 
83 
103 
104 
130 
161 
179 
200 
218 



51 

360 

433 

25 

52 

30 

27 

11 

n 

89 



130 
138 
143 
148 
183 



•35* 106 
57* 106 
•88* 106 
96* 106 
115 106 
127* 106 
162 106 
176* 106 
187* 106 
200 106 
36* 130 
55 138 



26 

7* 
25 



50* 186 
75 207 



1 
83 
83 
103 
105 
133 
162 
179 
200 
219 



•63 
361 
434 

26 

9 

9 

•16 
20 
■15 
•17 



143 
149 
183 



50* 186 
75* 213 



1 
83 
83 
103 
106 
136 
162 
183 
203 
220 



•39 
61 
88* 
102 
115 
132 
162* 
•176* 
187* 
200* 
45 
55* 
26* 
7 

25* 
71 
21 

117 

362 

435 

27 

42 

12 

63 

38 

13 

5 



106 39* 

106-61 

106-884 

106-102* 

106-115* 

106-132 

106-162* 

106-176* 

106-187* 

106-200* 

130-45 

138-55* 

143-26* 

149-7 

183-25* 

186-71* 

213-21* 

1-203 

83-363 
83-447 

103-28 

106-64 

136-23 

162-74 

186-54 

203-53 

220-6 
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BIT05 

BIT06 

BIT07 
BIT08 
BIT09 

Bin 

BIT10 

BIT11 
BIT12 
BIT13 
BIT14 
BIT15 

BIT? 

BIT5 

BIT4 

BITS 

BIT6 

BIT7 

BITS 

BIT9 

BLDCO 

BL0C1 

BLDCMO 

BOE 

BRLEV 

C*AU 

CSAUTO 

C*8RK 

C*BSEG 

C$BSUB 

C5CEFG 

CiCLCK 

C$CL.EA 

C$CLOS 

C$CLP1 

C*CVEC 

C*DCLN 

CJDODU 

CSDKPT 

C$DU 

CiEOIT 

C$ERDF 

C$ERHR 
C$ERRO 
CIERSF 
C*ERSO 
CSESCA 
CiESEG 
C$E5U6 
CiETST 
C$EXIT 
CIGETB 
CJGETU 
CJGMAN 



88-57 

88-57 

88-57 

88-57 

88-57 

88-57* 

88-57> 

88-57* 

88-57* 

88-57* 

88-57* 

88-57* 

162-56 
88-57* 
88-57* 
88-57* 
88-57* 
88-57* 
88-57* 
88-57* 
88-57* 

166-23 

166-27* 

124-16 
88-57* 

184-26* 
83-374* 
83-374* 
83-374* 
83-374* 
83-374* 
83 374* 
83 374* 
83-374* 
83-374* 
83-374* 
83-374* 
83-374* 
83-374* 
83-374* 
83-374* 
83-374* 
83-374* 

175-105 
83-374* 
83-374* 
83- 374 J 
83 374* 
83-374* 
83-374* 
83-374* 
83-374* 
83-374* 
83 374* 
83 374* 
83-374* 



88-57* 
88-57* 
88-57* 
88-57* 
88-57* 
97-23 
98-17 
98-16 
98-15 
98-14 
98-13 
97-14 
186-7. 
97 24 
97-21 
97-19 
97-18 
98-20 
98-32 
98-19 
98-18 
.166-25* 
166-29 
124-35 

207-17* 
202-35 
199-18 
121-50 

204-2 

1 ,1-7 

200-43 

179-14 

20^-14 

175-32 

107-9 

122-1? 
201-34 

83-427 
121-24 
176-38 

161-45 
107-7 



204-17 
210-29 
197-31 
180-31 



219-26 

219-27 

219-28 

98-25 



218-62 
219-29 
98-12 
186-91 
98-24 
98-23 
98-22 
98-21 

147-11 



162-69 
207-71 

169-33 
205-7 

191-9 



204-10 
117-32 

216-53 



121-46 
176-^5 



205-16 
211-40 
200-28 
180-J7 



100-25 101-22 



98-32 
203-66 
100-26 
100-27 
100-28 



120-32 138-25 138-26 138-53 139-26 139-35 140-52 142-56 156-30 161-26 



164-18 166-16* 

175-15 176-29 180-29 184 13 207-38 216-50 
206-6 207-6 200-2 209-2 210-2 



207-78 

180-120 190-38 196-31 198-8 198-15 198-22 198-29 



123-22 124-12 154-25 162-57 162-61 165-4 169-41 
184-21 204-13 206-27 207-66 207-73 



169-50 174-63 174-86 175-35 



117-30 180-110 190-36 198-6 198-13 198-20 198-27 



206-33 
212-34 
203-70 
180-48 



207 79 
216-73 
216-54 
180-77 



208-5 209-8 210-9 



180-85 180-92 180-104 180-108 



130-64 196-27 
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CIGPHK 

C*GPL0 

CIGPRI 

CIINIT 

CIINLP 

CIMANI 

ClMEh 

C$MSG 



CtOPEN 
CfPNTB 
CIPNTF 

CIPNTS 

CIPNTX 

CIQIO 

CIR06U 

CtREFG 

CIRESE 

CIREVI 

ClRfLA 

CIRPT 

CISEFG 

CtSPRl 

CtSVEC 

CITPRI 

CBST 

CDRO 

CORl 

CDR2 

C.DR3 

CDR4 

C.0R5 

C.DR6 

C.DR7 

C.FLG 

C.HCOh 
C. JAO 
C . JSR 
CREF 
C.SIZE 

C.TO 

CTOH 

CUAOR 

C.iJNIT 

CVEC 

CALRl 

CALR2 

CAL«3 

CAI.R4 

CALR5 

CALR6 

CAI.R7 

CALP8 



63-374* 
63-374* 
93-374* 
8:-374* 

83374* 
63-^74* 
83-374* 
83-374* 

106111 

106-214 
83-374* 
83-374* 
83-374* 
83-374* 
83-374* 
63-374* 
63-374* 
83-374* 
63-374* 
83-374* 
83-374* 
83-374* 
63-374* 
63-374* 
83-374* 
83-374* 
97-30* 
97 35* 
97-36* 
97-37* 
97-36* 
97-39* 
97-40* 
97 41* 
97-42* 
97-33* 

143 19* 
97-34* 
97-32* 
97-31* 
97-45* 
97-47* 

216-19 
97-43* 
97-44* 
97-27* 
97-26* 
97 29* 

115-4 

115-5 

115 6 

115 7 

115-fl 

115 ^ 

113 i0 

115-11 



190-26 193-7 



196-43 

130-34 
191-30 
106-26 
106-116 

180-25 
110-20 
110-16 
110 24 

110-22 



196-25 214-17 



106-32 

106- 120 



196-15 
196-119 



169-3 18^-9 

63-374* 

83-427 
138-50 140-38 
166-200 



197-4 
162-36 

174-100 
139-20 



120O7* 
162-66* 
106-164 

162-35 
123 20 
120-36 

121-44 

121-41 

106-201 

120-29 

162-32 

145-7* 

146 6* 

147-11* 

116-7* 

149-7* 

150-6« 

15?. 6* 

152-6* 



207 22 
175-28 

193 24 
154-16 



121-10 

162-87* 

109-18* 



167-16* 
122-16 

124-46 
169-36 

175-25 
120-30 
193 22 
147-12 



106-36 
106-124 



186-121 



121 13 
164-26* 

121-9 



lb /-I 7 
186-146 

If 9 -15 
\ 76 - 32 
\9J-1'". 
121 ■;.? 
193-28 



106-40 
106-128 



106 45 

106-133 



106-49 
106-137 



106 54 

106-142 



106-56 
106-146 



106-6? 
106 150 



106-84 
106 155 



106-89 
106-159 



106- 103 
106-163 



106 10/ 
106-167 



189-15 189-22 



142-45 



207-49 207-60 207-69 

182-15 191-20 204-5 207-21 



186-04 190-7 



195- 



196 9 



214-35 216-7 



121-15 
16/21* 

166-17 



i22-23* 

169 16 

167-15 



190- K 190 17 



16^ 
164 



39 
'6 



161-16 

207-9 



.176-23 
?07-42 

;»o.*-8 

162-56* 
207-76 



12' 7 

169-46* 



190 32 
176-35 

20/-19 

186-74 



12! 27 

194-28 



193-34 
184 8 

190-5* 



124-50* 124*31 124-38* 124-41* 138-54* 140-60* 



194-;' 194 28 196-18 203-67 211-19 214-50 

184 V-i 207-3? 207 4'5 



J 9*. 



203-63 203-64 



r / 



C7 

CAIR9 115-12 155-60 

CF.576 93-42* 

Cr.ATN 93-370 

CF.MSC 93-38* 

CF.OTH 93-390 

CF.SHO 93-41* 

CF.THS 93 40* 

CLOG 174-30 174-36 177-110 

CLOSEF 178-19 179-12* 180-113 197-6 200-10 

CLR8FL 168-23* 168-25 

CLR8UT 124-18 124-37 168 17* 

CON, A 113-15* 116-31 

C0N.A1 U3-I6v 113-18 146-21 

C0N.A2 113-20 113 220 

CON.D ll?-26* 116-31 

CON,H 113-32* 116-31 

CON.N 114-10* 116-31 

C0N.N1 114-H* 114-13 

CON.O 114-4* 116-31 

CON,QU 113-5* 113-9 116-31 

CON.QX 113-7 113-10* 

CON.R 114-19* 116-31 

C0N.R1 114-21 114- 26* 

CON.S 114-32* 116-31 

CON. Si 114-33* 114-35 

rS. r «5?~ 5e 1<*»"203 110-11 114-U 130-60 146-14 146-22 146-9 149-9 186-52 

CRLF 103-55* 110 13 

CT.AVL 97^14* 120-32 186-77 190-5 190-43 203-66 

TT.BRL 97-12* 207-1L 1 

CT.CMO 97-240 121 15 162-86 164-28 167-21 

rJ*££ o^fi* 121 13 122-23 124-30 138-54 140-60 143-19 169-18 169-46 172-20 

£J*5£ Q ll l V l? *' 7 12527 l2431 124-38 124-41 162-86 

lT.RN 97-23* 121-10 122-23 162-87 

CT.U50 ^7-18* 

CT.UNT 9V-10* 

CT Vf.C 97-11* 162-33 193-29 207-11 207-77 

CTA8ER 193-26 198 5* 

CTABS *°(M5 # 186-72 190 4 190-29 192-1G* 192-17* 193-10 196-7 203-61 211-10 212-10 214-32 216-4 216-36 

CTRLRS 100-16* 192-18* 194-32* 212-11 216-37 

D.B9 98-39* 134 26 

D.BB01 98-40* 

D BB02 98-410 

D.BB03 98 42* 

D.BB04 98 43* 

D.B605 98-44* 

DvBB06 98-45* 

D.BB07 9*-4o* 

D.BB08 96-470 

D.BB09 98 480 

D.BB10 98 490 

D.BBU 98-500 

D.RBl? 93-510 

D.BBIS 98 520 

D.BB14 98-530 

0.BB15 98-540 135-19 



n 
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D:BCYL 99-11* 135-45 133-63 

D,PE 98 21* 133-23 133-59 133-71 

D,BEC 99-2* 133-30 133-41 133-51 

D.BGN1 99-3* 

D,BGN2 99-5* 

U.BGN3 99-7* 

D.BGN4 99-9* 

D.CYL 96-19* 133-36 

D,DC 98-25* 96-30 

D.DCA 99-26* 

D.OO 98-14* 196-13 216-11 

D,DRV 98-35* 186-120 

D.ECC 98-15* 98-30 

D.ECCC 99-18* 136-22* 186-121 

D.ECYL 99-12* 195-30* 

D,EN01 99-4* 

D.Ef*)2 99-6* 

D.EN03 99-8* 

D.EUD4 99-10* 

D.HERR 99-15< 142-42* 142-43 186-121 

D.IW 98-13* 96-32 133-20 

D.PAT 98 38* 133 22 214-45 

D.PRM 98-37* 133-14 133-36 196-13 216-10 

O.RET 98-18* 98-30 

D.RO 9rt-13* 

D,SEEK 99-17* 137-16* 186-119 

D.SEQ 98-20* 

D.SERN 99-19* 133-6* 133-7* 133-8* 186-106 186-107 186-100 

C.SERR 99-16* 136-21* 166-121 

O.SI/E 99 25^ 139-29 192-8 195-26 195-30* 195-32 

D.TR 9J-22* 

D.UNIT ^-36* ^0-4S 138-23 138-55 139-24 142-55 .143-24 143-26 154-31 161-24 186-88 186-119 190-11* 190-44* 

O.WC 98-23* 96-30 

D.WCA <J8 24* 

D.WO 'J6-17* 

D.XFRR 99-14* 138-44* 138-48 186-119 

D.XFRU 99 13* 133-45* 139-28 139-29 186-119 

D.7ER0 98 32* 133-15 

DDEF 96-30* 195-25 216-12 

DFPTBL 56-10* 

DIAG 90-13* 166-24 

DIAGHC 83-374 83-374 

DIVIO 158-20* 186-110 

DIVIDE 156-40 15*53 157 -J 7* 183-20 133-22 183-24 

£. LL .™ 102-27* 129-40* 129-55* 129-56* 139-36 197-5* 

DLLAOR 102-32* 129-50* 129-51* 129-59 129 60 

DLLDfl 10? 29* 129-41* 139-38 139-39 

DlLNAM 102-34* 129-44* 129-45* 139-39 180-54 180-56 

DLLR 102 31* 129-43* 

DLLSIZ 102-33* 129-52* 129-57 129-58* 129-59* 

DLLV 102-30* 129-42* 

DMFRST 99-32* 117-24 119-7 

DMMAIN 99-31* 163-6 163-8 163-31 

UMOVRL 99-30* 



E7 

C?o^^.^^t^°C^r°§0^r dBy M - Jan64 l6 < 12 P »8« S " 6 SFQ 0289 

DMPROG 100-t8# 106-207 106-208 117-25+ 118-19* 141-4 141-8 143-31 U3-32 145-10 145-U 162-67 162-70 162-72 

162-73 163-5 163-7 

DMTRLN 99-29* 

DONE 125-18 144-14* 

DSPSIZ 124-10 125-20* 

DT.AVL 98- 12* 138-25 139-26 186-91 190M 190-44 214-38 

OT.UNT 98-10* 

DTABS 100-14* 192-4* 192-5* 195-4 195-c, / 195-33* 

DU.DTL 96-23* 

DU.FTL 96-26* 

DU.INF 96-24* 

DU.CKJ6 96-22* 

DU.SPC 96-27* 124-6 

DU.TER 96-25* 

DUP 90-14* 166-21 

EIEND 83-374* 

E$L0AD 83-374* 83-427 

EF.BBR 93-29* 

EF.BBU 93-30* 

EF.CON 88-57* 189-15 

EF.LOG 93-31* 

EF,MEW 68-57* 

EF.PWR 88-57* 189-22 

EF.RES 38-57* 189-9 

EF.SEX 93-32* 

EF.STA 88 57* 189-3 

EN ,*ii?* ,*i"55 *.i"f? ,i" U7 83 $57 »3-426 83-447 87-14 101-6 103-24 117-19 118-1 121-30 162-16 

16 ? It 4?'? 2 178-12 179-11 179-20 200-U 200-15 214-19 214-40 214-54 219-17 220-23 220-49 
203-53 213-2 103 " 85 103 ' 90 1(M ' 20 106 ~ 64 H 5 "* 7 115-22 140-61 162-63 162-88 162-92 183-38 203-13 

ERR.SZ 114-20 115-14* 

ERfl.TB 114-23 115-40 115-14 

ERR.TN 106-193* 161-44 

ERR001 106 26* 198-6 

ERR002 106-30V 199-13 

ERR003 106-34* 198-20 

ERR0O4 106-38* 107-7 

ERR005 106-43* 180-118 

ERR006 106-56* 190 -3S 

ERR007 106-47* 117 30 

ERR008 106-60* 198-27 

ERR014 106-52* 162-57 162-61 

ERR021 106-75* 176-45 

F.RR022 106-86* 176-38 

ERR023 106 91* 174-86 

ERR024 106-105* 174-63 

ERR025 106-109* 175-105 

ERR026 106-114* 206-27 

ERR027 106-118* 184-21 

ERR026 106-122* 207-66 

ERK029 106 126* 207-73 

ERR030 106-131* 121-24 

ERR031 106-135* 121-46 

ERR032 106-139* 124-12 

ERR033 106-144* 123-22 

ERR034 106-148* 165-4 
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ERR035 

ERR036 

ERR037 

ERR036 

ERR23A 

ERR238 

ERR23C 

ERRKLK 

ERRC 

EKRD 

ERRL.IM 

ERRMC 

ERRHE1 

ERRMES 

ERRMSG 

ERRMSL 

ERRMSX 

LRRNBR 

ERRTYP 

ERRVEC 

EVL 

F$AU 

Fi AUTO 

F$BGN 



F$CLEA 

F$DU 

F5EN0 



FIHARD 

FIHW 

F$INIT 

FIJMP 

F$MOO 

FfMSG 



F IPROT 

F$PWR 

F'IRPT 

F55EG 
F$50FT 



106-152* 

106-157* 

106-161* 

106 165* 

106-94* 

106-95 

106*98 

100-8* 

112-42 

112-51 

103-61* 

125-16 

103-59* 

125-15 

100-8* 

140-66 

140-58 

100-8* 

100-8* 
88-61 
88-57* 
83 374* 
83-374* 
83-374* 

106-86 

106-157 

199-10 

205-16 

210-2 

220-9 
83-374* 
83-374* 
83-374 
83-374 

106-62 

106-150 

197-31 

203-70 

207-6 

210-9 

213-5 
83-374* 
83-374* 
83-374* 
83-374* 
83-374* 
83-374* 

106-54 

106-111 

106-142 

106-214 
8?-374* 
63-374* 
83374* 
83-274* 
83-374* 



154 
169 
169 

175 
106 
106 
106 

112 
116 
142 
142 
112 
140 

141 
140 

161 
175 

202 
199 

83 
106 
106 
200 
206 
210 
220 
200 
201 

83 

83 
106 
106 
198 
204 
207- 
210 
213 
218- 

86 
189 
186 

83 
106 
106 
106 
106 



25 
41 
•50 
35 
•101 
99* 
102* 

49 
31* 

55 
30* 
47 
25* 

2* 

68 

35 
28 

9 

10 

401 

91 

161 

8 

6 

9 

9 

8 

8 

374 

374 

84 

155 

43 

2 

79 

29 

5 

53 

10 

1 

169 

401 

26 

56 

114 

144 



204-13 



116-16* 



114-26 
142-31 



141-21 141-230 



175-32 182-15 204-5 



187-9 



186 

219 



47 



202-35 
199-18 

87-31 
106-105 
106-165 
200-28 
206-6 
210-29 
220-101 
200-43 
201-34 

83-374 

83-374* 
106-89 
106-159 
199-18 
204-2 
207-79 
210-29 
216-54 
218-79 

86-27 
198-43 
186-169 

87-31 
106-28 
106-58 
106-116 
106-146 

187-15 

186-200 



88-51 
106-109 
106-193 
201-8 
206-33 
211-3 
221-15 



83-374 
63-401 
106-103 
106-163 
200-28 
204-17 
208-2 
211-3 
216-73 



197-31 
38-51 
106-30 
106-60 
106-118 
106-148 



106-26 

106-114 

171-11 

202-9 

207-6 

211-40 

221-16 



83-374 
87-31 
106-107 
106-167 
200-43 
204-17 
208-2 
211-3 
216-73 



200-28 

185-1 

106-32 

106-62 

106-120 

106-150 



204-10 



106-30 

106-118 

172-19 

202-36 

207-6 

212-3 

221-16 



83-374 
88-51 

106-111 

106-214 

201-19 

205-7 

208-5 

211-3 

217-2 



201-19 

186-41 

106-34 

106-75 

106-122 

106-152 



106 -M 

106-122 

181-6 

203-52 

207-79 

212-34 

221-23 



83-374 
106-28 
106 116 
171-13 
201-34 
205-7 
208-5 
211-40 
218-43 



201-19 

202-36 

106-36 

106-84 

106-124 

106-155 



106-38 

106 126 

181-12 

203-54 

208-2 

213-5 

221-24 



33-374 
106-32 
106-120 
172-22 
202-20 
205-16 
209-2 
211-40 
218-79 



202-20 

203-52 

106-38 

106-86 

106-126 

106-157 



106-43 

106-131 

185-1 

203-70 

208-2 

216-54 



83-374 
106-36 
106-124 
181-10 
202-35 
205 - 16 
209-2 
212-3 
220-32 



202-20 

217-2 

106-40 

106-89 

106-128 

106-159 



106-47 

106-135 

186-41 

204-2 

208-5 

216-73 



83-374 
106-40 
106-126 
181-14 
202-36 
206-6 
209-8 
212-3 
220-101 



203-70 

218-43 

106-43 

106-91 

106-131 

106-161 



106-52 

106-139 

186-4 7 

204-2 

209-2 

217-2 



83-374 
106-45 
106-133 
185-1 
203-52 
206-6 
209-8 
212-3 
221-15 



216-54 

220*101 

106-45 

106-103 

106-133 

106-163 



106-56 

106-144 

187-9 

204-17 

209-2 

218-43 



83-374 
106-49 
106-137 
186-41 
203-54 
206-33 
210-2 
212-34 
221-16 



106-60 

106-148 

189-1 

205-7 

209-8 

218-53 



83-374 
106-54 
106-142 
186-169 
203-54 
206-33 
210-2 
212-34 
221-23 



106-47 

106-105 
106 135 
106-165 



106-49 

106-107 
106-137 
106-167 



106-75 

106-152 

197-31 

205-7 

P10-2 

219-12 



83-374 
106-58 
106-146 
186-200 
203-54 
207-6 
210-9 
213-5 
221-24 



106 -5c 
106-109 
106-139 
106-193 



-12 220-32 
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FiSRV 

r$sue 

F$5W 
FSTEST 
FDATA 
FFREE 

FILOPN 

FM£M 

FMEMS 

FMERR 

FNAME 

FNUM 

FRMTT 

FS 

FSIZE 

FWORD 

C$CNT0 

GfDELM 

G*DISP 

GIEXCP 

GiHILI 

G$LOLI 

G$NO 

GiOFFS 

GtOFSI 

GiPRMA 

GIPRMD 

GIPRML 

GIRAOA 

GIRA06 

GIRAOO 

GiRAOL 

GSRAOO 

GtXFER 

G»YES 

GETCDN 

GETCNT 

GETCNX 

GETCXX 

GTORVT 

GTT452 

H.BRL 

H.BST 

H.DRV 

H.PRM 

H.UBA 

H.VEC 

HC.BF1 

HC.BF2 

HC.BSZ 

HC.CCT 



83- 

83- 

210- 

83- 

83- 

101- 

100- 

175- 

101 

100- 

100 

107- 

101- 

100- 

103- 

1- 

179- 

100- 

180- 

83- 

83- 

83- 

83- 

83- 

83- 

83- 

83- 

220- 

83 
220- 
83- 
83- 
83- 
83- 
83- 
83- 
83- 
83 
83 
83 
155 
113 
155 
155 
130 
118 
1*53 
193 
190 
195 
193 
193 
90 
90 
90 
90 



374* 
374* 
9 

374* 
374* 
10* 
10^ 
19 
11* 
12* 
13* 
7* 
7* 
30* 
54* 
21* 
-20 

11* 
-44 
-374* 
-374* 
-374* 
-374* 
-374* 
-374* 
-374* 
-374* 
-21 
-374* 
-21 
-374* 
-374* 
-374* 
-374* 
-374* 
-374* 
-374* 
-374* 
-374* 
-374* 
-17 
-15 

16* 
-30 
-41 
-37 
-18 
-24 
40 
-21 
15 
-21 
-44* 
-45* 
24* 
-32* 



171-11 
204-2 

87-10 
203-54 
180-45 
106-92 
191 30* 
179 12 
117-17 
117-18 
108-19 
180-25 
117-22 
110-10 
1-38 
200-11 
108-18* 
180-46 



220-9 



130-64 
130-64 



218-65 
130-64 
196-27 
130-64 

218-69 
196-27 
218-65 



218 
155 
114 
155 
155 
133 

i\n 

194 

194 

195 

218 

218 

193 

90 

90 

90 

167 



65 
19 
10 
28 
32* 



19 

24 

9 

60* 

55* 

30 

45 

47 

4b 

19* 



171-13 
204-17 

87-30 

210-29 

180-56 

108-17 

191-31 

179-15* 

196-36* 

196-37* 

174-44 

119-8 

1-40 
200-15 

117-18* 
180-61 



196-27 
196-27 



130-64 196-27 



218-67 
218-69 
218-77 



172-19 
205-7 



211-3 

180-62 

108-21* 

192-4 

180-23 



1-43 
214-19 
128-30 
180-63 



218-65 
218-65 



218-71 
220-4 



218-71 218-73 

218-77 220-4 
218-67 

218-67 218-69 
155-29* 

114-19 114-32 



172-22 
205-16 



211-40 

180-68 

117-17* 

192-16 

180-26* 



181-6 
206-6 



181-10 
206-33 



212-3 212-34 

180-106* 180-110* 

128-29 128-41 

196-36 210-3 



181-12 
207-6 



213-5 

128-45 
210-8* 



181-14 
207-79 



216-73 

129-50 

211-13 



SF*Q 0291 
208-2 208-5 209-2 209-8 210-2 



129-58 129-60* 163-16 
211-18* 



174-48 174-78 



141-11* 180-22* 18*"-99* 1*1-33* 214-21 

83-427 83-447 
129*57* 174-42 



1-63 83-358 
214-40 214-54 
128-43 129-52 
180-103* 



101-7 103-25 117-19 118-1 
191-31* 196-37 210-3 210-8* 



178-12 179-11 
211-13 211-18* 



218-67 218-69 218-71 
218-67 218 69 218-71 



218-73 
218-73 



218-77 220-4 
218-77 220-4 



220-12 220-15 
220-12 220-15 



220-17 
220-17 



220-19 
220-19 



218-73 
220-17 



220-12 
220-17 



220-12 
220-19 



220-15 
220-19 



218-7) 218-73 
155-14* 156-16 



220-15 
220-21 



220-21 
218-77 



220-4 



220-12 220-15 220-17 220-19 220-21 



134-24 135-17 136-19 137-14 138-21 142-37 143-22 154-14* 161-22 190-41 



218-57* 
218 58* 
195-19 
218-77 
218-65 
194-22 
124-17 
106-185 
90-4 7 



218-69 

218-71 

218-59* 

218-77 

218-65 

218-56* 

124 4 

124-20 



218-69 

218-71 
218-73 
218-77 
218-65 
218-67 

124-8* 
141-13 



218-69 
21A-/1 
218-73 



218-73 



218-67 218-67 



124-9 
141-17 



124-36 
163-11 



163-17 168-20 168-22 213-25 
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P.DTMO 95-66* 

P.ELGF 94-25* 

P,FBBK 95-12* 

P,FLGS ^5-9* 

P.GRPS 95 31* 

P.HSTI 94-24* 95-25* 95-43* 

P.HTMO 94-39* 

P. LBN 94-13* 

P.MEDI 95-27* 95-45* 

P.hLUN 95-23* 95-41* 

P. MOD 94-9* 

P.OPCD 94-8* 95-8* 123-10 166-30* 

P.OTRF 94 -13* 95-17* 

P.OVRL 94-53* 162-72* 162-73* 

P.RBN 94-32* 

P,R8N3 95-34* 

P.RCTC 95-35* 

P.RCTS 95-33* 

P.RCID 94-46* 164-22* 

P.RGOF 94-47* 164-21* 

P.SHST 95-29* 95-47* 

P. SHUN 94-26* 95-28* 95-4b* 

P,STS 95-10* 123-15 162-84 164-26 

P. TIME 94-41* 

P.TRKS 95-30* 

P.UADR 94-12* 162-70* 164-19* 168-19* 

P.UNFL 94-23* 95-24* 95-42* 

P. UNIT 94-7* 95-7* 

P.UNSZ 95-48* 

P.UNU 95-26* 95-44* 

P.USEF 94-40* 

P.VRSN 94-37* 95-54* 

P.VSER 95-49* 

PAT16C 101-34* 131-20 214-53 214-59 

PAT16W 101-35* 214-59 

PB 110-20* 111-9 

PK 110-18* 111-6 111-27 

PNT 88-57* 

PNTERR .40-67 161-15* 213-24 

PNTNUtt .13-27 113-33 114-5 156-15* 

PNTNU5 146-13 156-17* 

PNTPKL 106-176* 106-180 

PNTPKT 106-145 106-149 106-169* 

PRI 88-57* 

PRIOO 88 57* 197-4 207-21 207-22 207-69 

PRI01 88-57* 

PR102 88-57* 

PRI03 88-57* 

PRI04 88-57* 

PR105 68-57* 

PR 106 88 57* 

PRI07 83-427 88-57* 162-36 175-28 182-15 191 20 i>04 -5 207-49 

PRINTC 106-203 110-8* 113-8 113-16 114-11 114-33 130 52 130-57 130-60 146-14 146-22 14U-9 V-9-9 15o-59 

156-6/ 1j>9~4 159-12 159-28 183-28 183-35 183-36 186 52 

PS 110 24* 111-15 

PTYPE 106-212* 110-15 111-6+ 111-9+ 111-12* 111-15+ 111-27* 148-10+ 149-10+ 



B8 

PARAMETER COOING MACRO V05,00 W#tfn#»day 04 -Jar. -84 lft it? P«oo S-16 cpn n ?QO 

Cro«« r«f«r«nc« tablt CCREF V05.00) b ™ °^ V 

?X 106-212 110-220 111 12 146-10 1*9-10 

R-jOAT 160-40 160-42 160-610 

RDOLL 129-53 178-160 

RDERP 160-43 160-71 160-74 180113a 

RDREC 117-26 119-10 178-17 160-210 214-24 

ROST 180-26* 160-3* 180-55 160-57 160-59 160-88 180-97 

ROSTS 160-24 160-270 

RESET 117 15 182 120 191-29 200-16 203-72 211-12 

RESPCT 121-90 122-18 

RESPOM 121-7* 122-19 129-65 210-7 211-17 212-14 213-36 216-46 

RG.FLG 90 60 167-16 

RG.OUN 90 50 167-18 167-19 

RNT40M 118 160 216 39 

RNTIM 103-560 183-25 

RNTIM1 i03-57O 163-29 

RNTIM2 103-580 163-34 

RNTIHC 100-202 136-56 143-27 148-8 149-8 183-140 186-51 

RWIMX 183-15 164-360 

RPTCT 166-740 166-154 

RPTCTN 166-76 166-67 186-1480 

RPTOT 186-660 166-147 

RPTOTN 166-90 166-1460 

RPTM02 166-121 166-1760 

RPTMSO 166-119 166-1770 

RPTMSG 166-50 166-1740 

RPTMSM 166-71 166-1750 

RPTXX 166-69 166-1560 

RSP.CK 175-74 175-83 175-91 175-1010 

RSP.Sl 175-62 175-730 

R5P.S2 175-64 175-790 

RSP.S3 175-66 175-660 

RSP.S4 175-68 175-960 

2!E££ J?i*?5 I21 ' 47 122-230 123-23 124-13 124-25 

RSPOSP 124-24 125-40 125-20 

RSPERR 123 11 123-16 123-220 

RSPIN 121-14 123-60 

RSPt** 123-6 123-100 

( ?X^ 122 ~ 5 l22 * 12210 122-160 

*SPNi0 121-40 121-43 121-45 121-460 

RSPNXT 121-11 122-40 122-25 124-48 

RSPOU 121-16 123-260 

RSP0U2 124- 32 124-410 

R5P003 124-39 124420 

RSPOUT 123-28 124-300 

WSPPT2 124-40 

RSPPT3 124-11 124-;50 

RSPPTU 123-21 123-^/0 

R'JPRPT 122-7 122-110 

RSPTM 121-22 121-290 

RS^ThO 121-42 121-460 

RlfOI 120 160 129-63 210-5 211-15 212-12 

RWOROT 180-65 180-910 

RH*0€1 180-35 160-51 160-89 180-95 180-1180 

S«LSYM «3-3740 66 270 67-300 106-280 106-320 106-360 106 400 106-450 106-490 106-540 106-580 106-620 106-ft** 106-8*0 

i l S'J25J J22"J2?2 \%'\ ill JSS'li 6 * JS 6 - 1 ?^ 1$6 1240 106 1280 106-1330 106-1370 106-1420 106-146* 106-lSOc 10v IS5# Kb 1590 

106-1630 106-16/0 106-2140 130-64 130-64 130-64 130-640 171-130 l?2*22<> 181-100 181-140 186-2000 196-27 l*6-2 ; 



CR 



B^KP^^t^g^flf^oifcdW - ** "-J""" 16.12 P«0« S-18 



D8 



SFQ 0301 



SO. EL 
SO. XL 
SSTEP4 
ST. ABO 
ST. AOL 
ST.AVL 
ST.CHO 
ST. CMP 
ST.CNT 
ST. DAT 
ST.DIA 
ST. DRV 
ST.HST 
ST.MFE 
ST.MSK 
ST.OTL 

ST. sue 

ST. SUC 

ST.WPR 

STIME 

STLOOM 

STORAG 

STOSIZ 

SVCG8L 



SVCINS 



220- 
142- 
138- 
162- 
96- 
96- 
96 
9S~ 
96- 
96- 
96- 
96- 
96- 
96- 
96- 
96- 
96- 
96- 
96- 
96- 
102- 
118- 
84 
84- 
83- 
83- 
83- 
83- 
83- 
83- 
83- 
83- 
83- 
87- 
106- 
106- 
106- 
106 
106 
106 
106 
186 
200 
220 
83 
83 
83 
83 
83 
83 
83 
85 
103 
106 
106 
106 



19 
43 
46 
46 
7* 
180 
90 
60 
120 
150 
130 
170 
160 
140 
-100 
-30 
-80 
-40 
-50 
-110 
-90 
-38 
80 
-5C 
-3740 
-427 
-427 
-427 
-427 
427 
-427 
-427 
-427 
-10 
-160 
-43 
-75 
-109 
-131 
-152 
-193 
-47 
-8 

-100 
-3740 
-427 
427 
-427 
-427 
-427 
-427 
-8 
-14 
-40 
89 
-126 



220-19 220-19 £20-21 

219-140 220-12 220-12 

138-48 219-150 220-15 

175-97* 175-1090 



220-12 
220-15 



220-21 
220-15 



123-15 162-84 164-26 



122-6 
120-210 
117-24 
84-8 
83-3830 
83-427 
83 427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
87-10 
106-26 
106-43 
106-75 
106-114 
106-131 
106-152 
106-2240 
186-47 
201-8 
220-100 
83-5800 
83 427 
83 427 
83-427 
83-427 
83-427 
83-427 
85-8 
103-14 
1C6-45 
106-103 
106-133 



122-9 

117-25 

180-73 
83-427 
83-427 
83-427 
83-42? 
83-427 
83-427 
83-427 
83-427 
83-427 
87-10 

106-26 

106-47 

106-75 

106-114 

106-135 

106-152 

171-11 

1*6-47 

201-8 

220-1000 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
85-8 

103-25 

106-45 

106-103 

106-133 



186-53 190 48 
118-19 119-7 



83-427 
83-427 
83-427 
83 427 
83-427 
83-427 
83-427 
83-427 
83-427 
87-10 
106-26 
106-47 
106-86 
106-114 
106-135 
106-157 
1/1-11 
187-9 
201-8 

83-427 
83-427 
83 427 
83-427 

83-427 
83-427 
83-427 
65-8 
103-25 
106 49 
106-107 
106-137 



83-427 
03-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
85-8 
87-10 
106-30 
106-47 
106-86 
106-118 
106-135 
106-157 
171-11 
187-9 
202-9 

83-427 
83-427 
83-427 
63-427 

83-427 
83-4?7 
83-427 
85-8 
103-25 
106-49 
106-107 
106-137 



191-22 

160-70 

83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
85-8 
100-8 
106-30 
106-52 
106-66 
106-118 
106-139 
106-157 
172-19 
187-9 
202-9 

83 427 
83-427 
83-427 
63-427 
83 427 
83-427 
83-427 
85-8 
103 25 
106-54 
106-111 
106-142 



180-73 214-41 214-55 



83 427 
83-427 
33-427 
63-427 
83-427 
83-427 
83-427 
63-427 
85-8 
100-8 
106-30 
106-52 
106-91 
106-118 
106-139 
106-161 
172-19 
189-1 
202-9 

63-427 

83-427 

63 427 

63-427 

83-427 

83-427 

83-427 

85-8 

106-130 

106-54 

106-111 

106-142 



83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
86-10 
100-8 
106-34 
106-52 
106 91 
106-122 
106-139 
106-161 
172-19 
189-1 
218-53 

83-427 
83-427 
63-427 
83-427 
83-427 
83-427 
83-427 
85-8 
106-28 
106-58 
106 -116 
106-146 



83-427 
83-427 
83-427 
83-427 
83-427 
83-42? 
83-427 
83-427 
86-10 
103-14 
106-34 
106-56 
106-91 
106-122 
106-144 
106-161 
181-6 
189-1 
218-53 

83-427 

83-427 

83-427 

83-427 

83-427 

83-427 

83-427 

86-10 

106-28 

106-58 

106-116 

106-146 



83-427 
83-427 
63-427 
83-427 
83-427 
83-427 
83-427 
83-427 
86-10 
103-14 
106-34 
106-56 
106-105 
106-122 
106-144 
106-165 
181-6 
199-10 
218-53 

83-427 
83-427 
83-427 
83-427 
83-427 
83 427 
83-427 
86-10 
106-32 
106-62 
106-120 
106-150 



83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
56-10 
103-14 
106-38 
106-56 
106-105 
106-126 
106-144 
106-165 
181-6 
199-10 
219-12 

63-427 

83-427 
83-427 
83-427 
83-427 

83-427 
83-427 
87-10 
106-32 
106-62 
106-120 
106-150 



83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
86-10 
103-25 
106-38 
106-60 
106-105 
106-126 
106-148 
106-165 
181-12 
199-10 
219-12 

83-427 
83-427 
83 427 
83-427 
83-427 
83-427 
83-427 
87-10 
106 36 
106-84 
106-124 
106-155 



83-427 
83-427 
33-427 
83-427 
83-427 
83-427 
83-427 
83-427 
86-10 
103-25 
106-38 
106-60 
106-109 
106-126 
106-148 
106-193 
181 12 
200-8 
219-12 

83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
85-8 
103-14 
106-3* 
106-84 
106-124 
106-155 



83 

83 

83 

83 

83 

83 

83 

83 

87 

103 

1^6 

106 

106 

106 

106 

106 

181 

200 

220 



427 

427 

427 

427 

42.7 

427 

427 

427 

10 

25 

43 

60 

109 

131 

148 

193 

12 

8 

100 



83-427 
83-427 

83-427 
83-427 
83-427 
83-427 
85-6 
103-14 
10^-40 
106-89 
106-128 
106-159 
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Cross reference table (CREF V05*00) 



G8 



TSEXCP 

TIFLAG 

T$FREE 
TSCMAN 

TJl.AST 

T*LOLI 

T$LSYM 



T$LTNO 
T$NEST 



207-66* 207 

130-64 ISO- 

220-15 220 

186-169 186 

202-20 202 

220-100 221 

83-374* 130 

130-64 130 

220-15 220 

83-374* 220 

130-64 130 

220-15 220 

83 374 83 

106-89 106 

106-159 106 

204-17 205 
220-100* 

83-374* 83 

87-30 87 

106-28 106 

106-36 10* 

106-45 106 

106-54 106 

106-62 106 

106-89 106 

106-107 106 

106-116 106 

106-124 106 

106-133 106 

106-142 106 

106-150 106 

106-159 106 

106-167 106 



73 207 
64* 218 
15* 

169* 186 
20* 202 
24* 

64 130 
64* 218 
15* 

100* 221 
64* 218 
15* 

374* 86 
103 106 
163 106 
16 206 



401 

30 

28 

36 

45 

54 

62 

89 

107 

116 

124 

133 

142 

150 

159 

167 



73* 
65 

169* 
20* 

64* 

65 

15 
65 

27 
107 
167 
33 



218-65* 218-67 218-67* 218-69 21£ 69* 218-71 218-71* 218-73 218-73* 



83-401 
87-30 
106-28 
306-36 
106-45 
106-54 
106-62 
106-89 
106-107 
106-116 
106-124 
106-133 
106-142 
106-150 
106-159 
106-167 



197-31 
203-70 

130-64* 
218-65* 



197-31 197-31* 197-31* 200-28 200-28 200-28* 200-28* 201-19 
203-70 203-70* 203-70* 216-54 216-54 216-54* 216-54* 



SEQ 0304 : 

t 

220-12 220-12* j 

201-19* 201-19* ; 



218-67 218-67* 218-69 218-69* 218-71 218-71* 218-73 218-73* 220-12 220-12* 



218-65* 218-67 218-67* 218-69 218-69* 218-71 218-71* 218-73 218-73* 220-12 220-12V 



87-30 106-28 

106-111 106-116 

106-214 171-13 

207-79 208-5 



83-4)1.* 

87-30* 
106-28* 
106-36* 
106-45* 
106-54* 
106-62* 
106-89* 
106-107* 
106-116* 
106-124* 
106-133* 
106-142* 
106-150* 
106-159* 
106-1674 



86-10 
87-31 
106-30 
106-38 
106-47 
106-56 
106-75 
106-91 
106-109 
106-118 
106-126 
106-135 
106-144 
106-152 
106-161 
106-193 



106-32 
106-120 
172-22 
209-8 

86-10 
67-31 
1C6-30 
106-38 
106-47 
106-56 
106-75 
106-91 
106-109 
106-118 
106-126 
106-135 
106-144 
106-152 
106-161 
106 



106-36 106-40 

106-124 106-128 

181-10 181-14 

210-9 210-29 



86-10* 

87-31 
106-30* 
106-38* 
106-47* 
106-56* 
106-75* 
106-91* 
106-109* 
106-118* 
106-126* 
106-135* 
106-144* 
106-152* 
106-161* 



86-27 
87-31* 
106-32 
106-40 
106-49 
106-58 
106-84 
106-103 
106-111 
106-120 
106-128 
106-137 
106-146 
106-155 
106-163 



106-45 
106-133 
186-200 
211-40 

86-27 
83-51 
106-32 
106 40 
106-49 
106-58 
106-84 
106-103 
106-111 
106-120 
106-128 
106-137 
106-146 
106-155 
106-163 



106-49 
106-137 
198-43 
212-34 

86-27 
88-51 
106-32 
106-40 
106-49 
106-58 
106-84 
106-103 
106-111 
106-120 
106-128 
106-137 
106-146 
106-155 
106-163 



106-54 106-58 

106-142 106-146 

199-18 200-43 

216-73 218-79 



86-27* 
88-51* 
106-?2* 
106-40* 
1^6 49* 
106 -5fl* 
106-84* 
106-103* 
106-111* 
106-120* 
106-128* 
106-137* 
106-146* 
106-155* 
106-163* 



87-10 
106-26 
106-34 
106-43 
106-52 
10-60 
106 86 
106-105 
106-114 
106-122 
106-131 
106-139 
106-148 
106-157 
106-165 



106-62 
106-150 
201-34 
220-32 

87-10 
106-26 
106-34 
106-43 
106-52 
106-60 
106-86 
106-105 
106-114 
106-122 
106-131 
106-139 
106-148 
106-157 
106-165 



106-84 

106-155 

202-35 



87-10* 
106-26* 
106-34* 
106-43^ 
106-52* 
106-60* 
106-86* 
106-105* 
106-114* 
106-122* 
106-131* 
106-139* 
106-148* 
106-157* 
106-165* 



PRE-PROGRAMMED SUBRO Bl 

PRE-PROGRAMMED SUBRO CI 

PRE-PROGR,^MMED SUBRO Dl 

PRE-PROGRAMMED SUBRO Ei 

PRE-PROGRAMMED SUBRO.,,, Fl 

PRE-PROGRAMMED SUBRO Gl 

FRE-PROGRATtlED SUBRO HI 

PRE - Pi XRAMMED SUBRO II 

PRE -PROGRAMMED SUBRO Jl 

PRE-PROGRAMMED SUBRO Kl 

PRE-PROGRAWEO SUBRO LI 

PRE -PROGRAMMED SUO'AO Ml 

PRE-PROGRAMMED SUHttO Nl 



TEST 1; UNIBUS ADORE.,.. B5 

TEST It UNIBUS ADORE C5 

TEST 1: UNIBUS ADORE.... 05 

TEST 1: UNIBUS ADORc E5 

TEST 1: UNIBUS ADORE F5 

TEST 1; UNIBUS ADORE G5 

TEST 1: UNIBUS ADORE . . .H5 

TEST 1: UNIBUS ADORE I!5 

TEST 2: DISK RESIDEN 15 

TEST 3: DISK FUNCTIO, . . .X5 

TEST 4: DISK EXI.RCIS LS 

TEST 4: DISK EXERCIS. . . ,M5 

TEST <i DISK EXERCIS.... N5 



PRE-PROGRAMMED SUBRO 
PRE-PROGRAMMED SUBRO 
PRE-PROGRAMMED SUBRO 
PRE-PROGRAMMED SUBRO 
PRE -PROGRAMMED SUBRO 
PRE-PROGRJ*MED SUBRO 
PRE-PROGRAftCO SUBRO 
PRE -PROGRAMED SUERO 
PRE-PROGRWfCD SUBRO 
PRE -PROGRAMED SLdRO. 
PRE -PROGRATtCD SUBRO 
PRE-PROGRAMMED SUBRO 
PRE-PROGRAMMED SUBRO 



RP 

02 
E2 

F2 

G2 

T' 



Kr.' 

M2 
N2 



TEST <,: DISK EXERCIS 
TEST 4: DISK EXERCIS 
HAROWARE PARAMETER C 



S'jFVWRfi PARAMETER 



SCfTUmi PARAfCTER C 
SOFTWARE PARAMETER C 
SYMBOL TABLE 
SYMBOL TABLE 
S ""aOL TABLE 
SYMBOL TABLE 
SYMBOL TABLE 
CROSS REFERENCE TABL 
CROSS REFERENCE TABL 



..B6 
..C6 
, .06 
..E6 
..F6 
..G6 
..H6 
. .16 
..J6 
. .K6 
. .L6 
..M6 
..N6 



PRE-PROGRAMMED SUBRO B3 

PRE-PROGRAMMED SUBRO C3 

PRE-PROGRAMMED SUBRO D? 

t>RE-PROGRAH«D SUBRO E3 

PRE-PROGRATtCO SUBRO F3 

PRE-PROGRAMMED SUBRO G3 

REPORT COOING SECTIO H3 

REPORT COOING SECTIO.... 13 

REPORT COOING SECTIO J3 

REPORT COOING SECTIO K3 

INITIALIZE SECTION .. .L3 

INITIALIZE SECTION M3 

INITIALIZE SECTION . . . .N3 



CROSS 
CROSS 
CROSS 
CROSS 
CROSS 
CROSS 
CROSS 
CROSS 
CROSS 
CROSS 
CROSS 
CRJSS 
CROSS 



REFERENCE 
REFERENCE 
REFERENCE 
REFERENCE 
RE> EHFNCE 
REFERENCE 
REFERENCE 
REFERENCE 
REFERENCE 
REFERENCE 
REFERENCE 
REFERENCE 
REFERENCE 



TABL.. 
TA8L, 
TABL. . 
TABL . . 
TABL. . 
TABL, . 
JAtiL. . 
TABL. . 
TABL. . 
TABL.. 
TABL.. 
TABL.. 
TABL.. 



. .B7 

..C7 
,.D7 
. .£7 
. .F7 
. .G7 
. Ml 
. ,11 
. .J7 
. ,K7 
. .L7 
. .M7 
,.N7 



INITIALIZE SECTION 
INITIALIZE SECTION 
INITIALIZE SECTION 
INITIALIZE SECTION 
INITIALIZE SECTION 
INITIALIZE SECTION 
INITI.XIZE SECTION 
INXTI.1LIZE ERRORS 
AUTOOROP SECTION 
CLEANUP COOING SECTI 
DROP UNIT SECTION 
ADO UNIT SECTION 
HARDWARE TESTS 



..B4 
, .C4 
..04 
. .E4 
. .F4 
. .G4 
. .H4 
..14 
. .JA 
..K4 
. .L4 
. .M4 
,,N4 



CROSS REFERENCE TABL B8 

CROSS REFERENCE TAB! C8 

CROSS REFERENCE TABL 08 

CROSS REFERENCE TABL E8 

CROSS REFERENCE TABL F8 

CROSS REFERENCE TABL*...GB 



